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PROF. H. W. PARKKR, 
PROF. W M WITTER- 
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PROF. R, F^ CALL (I). 
PROF. HERBERT OSBORN (1% 
PROF. J, F„ TODD (I). 
DR. H. S. WlLLtAMS (It). 
PROF. A, A. CROZIER (ll^. 
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CONSTITUTION, 



Section 1. This oriraiiization slmll he known ;i8 the Iowa 
Academy of Scienee. 

Sec. II. The object of the Academy shall be the encour- 
jigemcnt of scientific work in the State of Iowa. 

Sec. III. The membership of the Academy shall consist 
of Fellows, who shall be elected from residents of the State of 
Iowa, actively enijaged in scientifir wcu'k. Nomination by 
the council and assent of three-fourths of the FeHows present 
sit any aimual meeting shall be necessary to election. 

Sec. IV. An entrance fee of three dollars shall l>e 
required of each Fellow, and an annual fee of one dollar, due 
at each annual meeting after his election. Fellows in arrears 
for two years and failing to respond to notification from the 
Secretsiry-Treasurer shall be dropped from the Academy roll. 

Sec. V. (a.) The officers of the Academy shall l)e a Presi- 
dent, two Vice-Presidents and a Secretary-Treasurer, to b<^ 
ejected at the annual meeting. T'heir duties shall be such as 
ordinarily devolve upon these officers. 

(6.) The charter members of the Academy shall constitute 
the Council, together with such other Fellows as may be 
elected at an annual meeting of the Council by it as members 
thereof, provided, that at any such election two or more neg- 
ative votes shall constitute a rejection of the candidate. 

(c.) The Council shall have power to nominate Fellows, to 
elect members of the Council, fix time and place of meetings, 
to select papers for publication in the pro(»eedings and have 
control of all meetings not provided for in general session. 
It may, by vote, delegate any or all of these powers, except the 



[Proc. I. A. S., 1887-9.J 5 [Dec. II, 1889. J 



« l<" iioMol iiKiulHTf^ of t!i<*(>miK'il to an excutive committee, 
t *n^t-i*-i'ni}S of 11j<* oftiri'i'K and of three other Fellows to he 
I'Unii'tl hy th<' CoiiiM il. 

Si:' . VI. I'hf Aeadeiny nhall hold an annual met*tin«: in 
\)i'H MoiiM'w, ronttiienf'in;r 'Ihurnday of the week of the State 
I'iuy, OlIuT in<M*lin;r'^ may Ih» railed hy the Council at time.s 
and plaecH ilonucd advlHabh*. 

Si;('. VII. All p.ipcrrt preHented shall he the result of 
ori^'inal iiive^ti^alloii, Init t!ie Couneil may arnuiirc for public 
IcrliircH or addn'rtrtcrt upon Hcientific nuhjects. 

Hy.c, VI It. TIk' Secretary-Treasurer shall each year pub- 
lish the pro(Mu»din<rH of the* .Xcademy in pampldet (octavo) 
form, ^ivintr authors' ahstrat ts of papers and, if published 
i'lHcwiiere, a n'ferenci» tt» the |)lace and date of publication; 
alno the twW text of su<*h papers as may bo designated by the 
Couui'll. If published elsewhere the author shall, if prac- 
ticable, piiblish in oetavo form and deposit separates with the 
SiM'retary-TreaHurer, to be ptM*manently preserved for the use 
of the Aendeniy. 

Sh)i\ IX. This constitution may be amended at any 
aunmd nu»etinjr by assent of a nnijority of the Fellows 
Notln«\and a maj(n'ity of the(\mnciK provided, notice of pro- 
posed an^endment has been sent to all Fellows at least one 
ntonth pit*\it»us to the nu^eting, and pn>vide<l that absent 
Kollows ma\ depiKsit their votes, seahnl, with the Secretarj- 

TlHn\^U^Hn\ 

HISTORICAL NOTE* 



The K^wa \r;tvlen\\ v>f S iemv \\ii> or:r5^uixiii oa Tues^lay, 
IKsvudn^r iS\ l^^T, in iv^pouM^oj^ einndv^r letter s^nu vMit bv 
^^ \>numilUv v^u\M^tiuii \*f Pi\fe»\^rs S. i\il\in. T. IL 
\l\ U\uU\ I*. W X \u\hv\\s, llorUrt iKK^rn hihI R. K, Call. 



HlSTORirAL NOTK. 7 

The following named persons took part in the or<^anization 
proceedings which were conducted in the parlors of the Kirk- 
wood Ilonse in Des Moines: 

Professor J. K. Todd, 

Professor B. D. llalsted. 

Professor F. M. Witter, 

Professor II. W. Parker, 

Professor K. E. (^dl. 

Professor L. W. Andrews, 

Professor Her!>ert Oshorn. 
The organization was determined upon as bt»in2f t!ie only 
practical method by which the workin<[>f scientists of the Stat<^ 
could be brought into close association. 

At this first meeting the usual business of organization was 
supplemented by the presentation of a few scientific papers 
which are, so far as those reading them have responded to the 
request of the Secretary to furnish abstracts, presented here- 
with. The chief business of the session was rather more for 
purposes of permanently establishing the society on a useful 
basis than for the presentation of discoveries made in the 
course of original investigation. The Academy wishes to be 
undei*stood as fostering only original investigations, and only 
such as are capable of work of this sort are knowingly 
admitted to Fellowship. 



PROCEEDINGS 

OF THK 

Iowa Academy of Sciences, 

FOR 

1«87, IH^S. 1««9. 
Papers Presented at the First Session. 

The followiiiir papers were read hut no ah^traet wjus fur- 
nished by their authors tor publication: 

**0n a New Astatic Galvanometer with a Spiral Needle/' 
and one on the "Volumetric^ Determination of Lead, Barium 
and Sulphuric Acid,'' both papers bein<r by Dr. L. W. 
Andrews, of the Iowa State University. 

^'Artificial Propagation of the Pollen of (Certain Grapes," 
by Professor B. D. Halst(MJ, of the Iowa Agricultural 
College at Ames. 

The following abstracts were [)repared by the respective 
authom who are s(»verally to 1>e held responsible for the opin- 
ions expreSv^ed : 



ANIMAL INTELLIGENCE. 

BY PROFESSOR H. W. PARKER. 

{Adstratt.) 

So far as evolution is concerned, it really matters little at 
what point intelligence appeal's. 

Intelligence pro[)er includes the reasoning power as its 
chief and distinguishing characteristic. Facts regarded as 
proving a degree of this power in animals were reviewed in 
detail, and shown to be susceptible of a lower interpreta- 

fpKoc. 1. A. S.. 1887-9.1 8 I December 11. 1889.] 



PARKF.R-ANIMAL INTF.1.L1GKN*CF« \) 

tion in harmony with tho ^j^enernl phonomena of animal life. 
Some observations by tho H])oakcr wore mentioned as illustrat- 
in;^ the great principal that unclerh'es the quasi-intelligenee 
of brutes — marvellous keenness <if senses along with no less 
wonderful (piiekness and retentiveness of association. 

This, withcmt tlie disturbing influence of reascm, renders 
Darwin's theory of the building up of instincts a possible and 
credible solution. Spencer is right in classing these with 
reflex actions and referring, for example, the pursuit and 
capture of prey to the direct action <d visual sensation or 
motor impulses. No line can be drawn except that we 
usually confine the* w<n*d reflex to involuntary acts that 
immediately concern the integrity of the organism. Perce|)- 
tion may or may not be present in either case. 

The analogy between human and brute acts, which is some- 
times so striking outwaixlly, is not valid psychologically, 

1. Because instinct is unquestionably the ruling fact in 
animals. Besides there may be many latent or occasional 
instincts, or these nuiy be simply UKKlified by the force of cir- 
cumstances in the outworking. 

2. The exceptionality of the quasi-intelligent acts break in 
upon the analogy; and it is met by another analogy in the 
purely accidental character of some of man's seemingly wise 
deeds. 

3. The superlunnan senses and sense-associations of ani- 
mals weaken the analogy, while accounting for much quasi- 
intelligence. 

4. With such extraoitlinary senses, the fre(|uent and gross 
blunders of brutes in percei)tion should not occur on the 
theory of reason. 

5. Animals low in the scale, including three sub-king- 
doms, are not claimed to be intelligent; yet their acts, as 
given on good authority, ofl'er as striking instances of seem- 
ing wisdom as in many of the higher divisions. 
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<>. Tin* (jii:irti-ivnsoniii«r of brutes 'u* coiifiiuKl to s|K»oific line** 
of HulmiHteiice and defence, jitst where we in.iy suppose their 
or/raiiiHin is eiidow<Hl with all the aetivities needed. 

7. It does not ohservahly proim*»s in the individual for 
life or in the sjMM-ies for ajTf?*. Sueh instances as new plaees 
of nest^huildinir and in«'rejis»d wariness, are not of prooT^*:*- 
sive mind ; and this is not sustained by the faet>< used in favor 
of improvement or instinet by intelligence. 

H. liational mind, as we know it, be«rins in helpless icno- 
ranee and slowly eomes to its powers by loivr trial and train- 
ing. 

9. The theory of rationality in brutes involves t<M) high 
prcK'esses of thought in the simplest examples given. 

10. There is no evidence in animals of a language of con- 
cepts — the necessity and accompaniment of rejison in mun. 

1 1. The entire psychology of man is inseparable from hi» 
m-ilf-conwiousness ; and of such consciousness, which is the 
only kind we <'an really <*onceive, there is no evidence in 
brutes. 

12. The analogy fails in the physical basis. The brain of 
even the highest ape is no bett<»r than a microcephalous idiot, 
in its volume. I^»low vertebrates, nothing has yet been 
proven to be honiologous with the cerebrum, not even in 
ants. The best authorities show that the invertebrate brain, 
so-called, is shaptnl by the siMises. It is a sensori-motor 
apparatus. 

ANIMAL iESTHETICS. 

HV I'ROF. H. W. PARKF.R. 
{Read 6y TitU,\ 

This is a review of all the material facts l)earing on the 
appreciation of In^auty by animals below man. The conclu- 
sion was that no su<'h appreciation has been proven, and that 
it is excluded by the only theory of beauty that satisfies all 
demands. 
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THE TERRACES OF THE MISSOURI- 

«T PROF, J, F» TO I) a 
{ A bstracl. > 

This pap^r presented the results of observations made by 
the author, under the direttion of the United States (ieo- 
loofieal Survey. It treated especially of the |yf>rtion of the 
river between the (rreat Bend and the month of the* Platte. 

Three groups of tcrrares were recoi^nix^d, vix: the Silt ter* 
races, the Iit>\ver Ikmidery terraces and th;» IIi*rher Itonldery 
ternioes. 

The first are less than twenty-five feet above low water, 
helow the mouth of the Niobrara, and iise ffnidually nortli- 
'ward to the hei«fht of about one hundred and thirty feet near 
the mouth of Cmw Creek. The second also rise northward 
from about seventy feet nt the n\outh of the Platte^ to three 
hundred feet above the Great Bend. The third, wliieh cor- 
responds to the upper limit of the drift, behiw the mouth of 
the Niobrani, at an altitude of four hundred and twenty-five 
to four Iiuudred juid fifty feit, is tniceable at alxmt the same 
elevation, nearly to the mouth of the White. Irre^ilarities 
in the elevation and number of these terraces w^ere referred 
to the influence of tributaries, and to frequent changes while 
the trouph was beinsr <leepened. 

AU of them, especially the hi^herones, are bir<rely composed 
of Cretaceous rocks. Above these, in the Bouldery terraces, 
there is generally a thick stratum of reddish till sometimes 
slightly banded or stratified. This is covered with a stratum 
of gravel and Innilders, and alK)ve thisisa thick layer of yellow 
silt. 'I'he Lopss of Eastern Nebraska seems to be the continu- 
ation of the silt layer of the upper Bouldery terrace. 

The Silt terraces were refernn:! to recent time; the Lower 
Bouldery, to the occupation of the S(*cond Moraine by an ice- 
sheet; the Upper Bouldery terraces to a similar occupation 
of the First Moraine. 
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Tlic trouifli of the Missouri has Ikh*ii formed since the 
advent of the Ice A*re. l^ike Chevenne lingered till the 
waters from the <rn\it iee-sheet ivpleni^hed it. AI>ove Yank- 
ton the Missouri owes its present eourse, and possibly its 
existence, to the influence and intcrfeiiMice of the ice-sheet. 
The distribution of pre-<rlacial hicustrine de|Kksits, and the 
<lrift and 1«m*ss, the chanu^ter and heisrht of the terraces the 
contiinied <'oiTasion «)f tlie lM>ttoni of the trough to the pres- 
ent time, all sit^tain thes<» conclusions. 



THE ORIGIN OF THE EXTRA-MORAINIC TILL. 

BY PROF. J. K. Ti>I>P. 

This paper tre:itt*d paiticuhirly of the nioniinic till of the 
Missouri VaUey. To exphiin th<* oriifin of this till, there are 
two theori(*s ac<'eptabh*; one that it is snl»-irlacial, tin* other, 
that it*wa» formed at th<» lM)tt«Mn of a glacial lake, gradually 
filling with debris brought from a glacier and the shore, by 
ici^rafts. 

The sul>-glacial theory is favoicd l»y (1) its close resem- 
blance to till unquestionably >ml>-glacial. (2) striae on the 
underlying rm*ks, {i\) the presence of «>s;ir-like ridges. (4) 
its dilTerence from the reddish bouldery clay, often found 
above it, which is certainly of suImujucous origin, and (.l) 
tlie thickening, and greater elevation of this till, near it« 
(mter margin, as aUmg the east side «)f the Big Blue in 
Nebraska, suggesting an imperfect moraine. 

Afruiust these points, respectively, it was urged: (1) 
Close examination, not infrequently, reveals traces of strati- 
fication, by diftereiu*es of color, and in the distribution of 
[>ebbles and b<mldei-s. (2) Stria* are the exception, even 
on similarly prcmiinent surfaces. They, in s<mie <*a8es, show 
<m the same surface directions diveririuir '»0 dein'^t^s, and 
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with equal freshness. Their direetiou soiuetinies does not 
harmonize with their ij^hieial origin. (/J) The osar-like 
rid<^es are sometimes found on the outer sh>i)e of the outer 
moraine, and so rehited to ehannels across it as to indicate 
their contemporaneous or subsecjuent formation, and therefore 
rannot furnish evidence for an ice-she(»t, which must have 
lonfif antedated the nun'aine. (4) Notwithstandin<f the 
differences between the till and red clay, the former has been 
found to sometimes to pass <)fraduaHy into the latter, and thick 
strata of the latter often present tlie .^ame features and 
structure as the former. Therefore the relation of these 
formations to each other seems to favor sub-aqueous deposition 
of the former, rather than otherwise. (*>) The thickened 
and elevated till does not exhibit the knob-and-basin structure 
common in moraines, and may be rationally referred to debris 
accumulated by berofs strandin<r on a shelviu": shore. 

Aft^r replj^in«f thus to the ariruments for the first theor^s 
the following points were urged in favor of the second, or 
glacio-natant hy|)othesi8 : 

1. Moraines and traces of ancient drainage channels 
foimd attending areas, which have been certainly glaciated, 
are not found jittending the drift under consideration. 

2. The rare and slight disturbance of undeilying fonna- 
tions forbids the idea that the region has been occupied by an 
ice-sheet. 

3. The slight proportion of local material, in the extra- 
morainic drift, indicates the same. 

4. The evident former horizontality of the western mar- 
gin of the drift, and the absence of drift at a higher elevation 
anywhere outside of the principal moraine. 

5. The difficulty of conceiving an extension of an ice- 
sheet over the extra-morainic till, without violating well 
recognized conditions of glacial motion. 

6. The filling of Lakes Agassiz, Minnesota and Dakota, 
with till to a considerable extent, argues strongly by analogy 
that Lake Missouri may have been similarly filled. 

7. The correspondence of the upper limit of the drift in 
Nebraska to the upper bouldery terrace of the Missouri above 
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the mouth of the Niobrara, indiciitos th:it tho drift iiK'ntione 1 
was deposited under water. 

8. The rehitioii of the till to certain deposits of volcanic 
ashes which in some cases are below the drift, and in other 
localities are in it and above the till, su<rirests a possible 
demonstration of the sulvaqueous ori«rin of the till under con- 
sideration. This ash deposit was made in still water. If 
there was but one deposition of vol(»anic ashes ^and there is 
no proof yet known that such was not the fact), the evidence 
would be complete. 



DIRECTIVE COLORATION IN ANIMALS. 

BV PROF. J. K. TODD. 
( A6s/tact. ) 

The paper was the ontirrowth of observations made on the 
Western plains. It is published in full in the American 
Naturalist for 1SH8. 

While recojrniziuir the validity of protective, ornaiiiental 
and typical coloration, as defined by Darwin, Wallace, Belt 
and others, the writer claimed that a very considerable 
amount of coloration in animals remained unexplained. For 
such as are of service somewhat after the mauner of dis- 
tinctive badges and uniforms to troops, or as siofnal flairs and 
lights to boats and cars, he proposed the name directive 
(coloration. 

The following synopsis presents the i)rjncipal features and 
applications of the principle. 

Directive coloration is that which is in any way useful to a 
species by assisting in mutual recognition betw^cen individ- 
uals, or by indicating one to another their attitude and prob- 
able movements. To this head are referred : 

1. Marks and tints promoting recognition at a dis- 
tance, to guide in straggling flights, or to bring stragglers 
together, [A]. 

2. Those indicating the attitude of body, and its prob- 
able movement. [B] in darkness; [(^] in close movements of 
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larofe numbers, in li<rht as well ns in darkness; [D] in .sexual 
intercourse; [E] in the eare of voun«r. 

A. [a] By *r<*ncral color contra-sttni with the environment; 
crows, hhie birds, etc. 

[6] By strikinir colors, which may be hidden when at 
rest, but automatically shown either durinir flight, at the 
moment of stoppinir. or durinir a calling cry, viz: 

* About the tail, most mammals and birds which are 
protectively colored. 

** About lateral append aires; ears in mammals, win^r^J* 
in birds. 

B. [r/] By striking marks about the head and neck: rac- 
coon, Imdger, etc., finches, etc., etc. 

[ft] By various spots and lines, on shouldei*s and sides; 
skunks, etc. 

[c] By paleness of belly and inner sides of le*rs. 

C. [(/] Not only by marks already mentioned, but 
especially by vivid and extensive markinirs on shoulders, 
sides or flanks; zebra, etc. 

[ft] By special marks on feet and le«rs. 

1). [a] By many of the lateral and caudal markinirs already 
mentioned. 

[ft] By different colors accordin*^: to sex; ni<rht-hawks, 
et<*., etc. 

[e] By diflerence in extent or shape of markiuir^^ accord- 
in*r to sex ; antelo])e, etc. 

E. By various spots or lines appearinof only in the youn<r 
stapres; deer, scmie Sutrta*^ and some Felidiv. 



SOME FERNS OF THE OZARK REGION OF 
MISSOURI. 

HV PROFP.SSOR R KLLSWORTH (ALL. 
\A6stract.\ 

This paper lists with certain remarks on habitat and geo- 
graphical distribution, the species of Filiees incidentally col- 
lected during J* two months exploration of Shannon, Reynolds 
and Texas counties, Missouri. The species collected and 
represented by specimens exhibited with the paper are the 
following: PteH^ aqvilina Linn, abundant; PhegopteHa 
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aiDon/r the ^lM•<•inuMls i*xljil»ite(l are ni:iiiy with bifurcated 
raehi^ or hifureated pinna* <»r pinnuler^: Campfosontjf rhizo- 
jpUijlhtH IJnk, ulmndant on liniej*t<Mie elifls: Asphuium trirho- 
iruin^fi Linn.; coninion Affphuiinu f^ueum Alton, somewhat 
rare ; AMpUntum rata inuvarui Linn ., rare* : Asphintim bradleyi 
Eaton, <Mrurred but once and then in 5W>nie abundance on 
lime-Htone rocks in Texas c(»unty; AMpJenimn parvulum 
rare; PeUfPo utnppurjHirea Link, abundant; Polypodinm 
vulgare Linn., not very almndant; FMyp^Mlitfrn meamtm 
8wz., very al)undant in numerous localitio : Onoclea j^enjn^jilts 
Liim., <MCurrc*d but once in Shannon county, in a marsh-like 
area hi^h up in the mountains; Cheilanfhes lanufjinoMt Xutt., 
veiy abundant on limestone cliffs in dry situations and very 
hirjre, occasionally; in some Ioi*alities the rcx-ks were entirely 
carpet(?d with this form; Afliantum pedatum Linn., oivurrcnJ 
only in very damp situations and then wjii* not common ; 
AdlanlKhi rapillnS'Venervi Liim., occurred only once to us and 
then on limestone cliffs overhanginor the Cnrnmt river, close 
to the water; Woodsia obtusa Torrey, abundant at one 
l<M»ality in Dent county, close to Shanncm c«)unty ; Bofn/chinm 
viryianwii Swz., rare; OsmnrvJa regalia Linn., occurred ou(*e 
in a marshy area high up in the mountains: (^i/Mfopteris fra- 
gile Bernh., abundant; Cystopterw Imlblfera li<»rnh., abun- 
dant. The collection includes in all fourteen genera aud 
twenty-one species. It is presented not as an illustration of 
the full fern flora, but as a contribution to a letter knowl- 
edge of a little known area. 



NOTES ON THE GROSS ANATOMY OF 
CAMPELOMA. 

BY PROF. R. ELLSWORTH CALL. 
{.Abstract.) 

This paper gave tlie results of certain studies made on 
abundant specimens of Campeloma mihsolidum^ completing 
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<»ert:iiu details in the anatomy of the jr^uujs. Ohservatkni.s 
were made ta determine \vh:»ther there were any fait^ in the 
external anatomy tliat eonld be utilized iu the determiuatitm 
of sex. This question was answered in the affirmative. The 
«rross anatomy of the rojirodiirtive organs was then discussed 
5ind illustratidus of the various parts were exhibited. Xotej? 
on fecundity were also sulmiitted. The entire paper was 
published in the American yattu^alisf^ \'ol. XXII, pp, 4i)l- 
497, in Juue, 18^. 



ON A NEW FOSSIL LIMNiEID FROM THE 
POST-PLEIOCENE OF CALIFORNIA. 

IJV PROF. K, F.IXSWOK TH CALU 

This paper described as new to science, a fossil sliell found 
ill the post-pleiocene deposits of the Tassajara Hills, and now 
deposited in the collections of the University of California. 
It belon«rs to that sulngroup of limnteid moUusks which is typ- 
ified by the "renus Pompholyx^ but differs therefrom iu some 
important particulars. It is made the type of a new o-enus 
and species, bein«: descriiied under the name of Pompholopsi^ 
whitei. The paper may l»e found in full in 7hp American 
Geologist, for March, 1«S><, \'ol. I, \o. ;j. 



NOTES ON SOME SHELLS, FERNS, ETC., 



Collected in Decatur County, Iowa, and Lyon County, 
Kansas, in the Summer of 1886. 

BY PROF. F. M. WITTKR. 
Abstract* 

Grand River, Lonir Creek and the Little Rivers yielded 
almost no water mollusks. 
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Four examples of Unio fichoolci'aftu Leju one U^ loivinHtmns 
Leu, and one Helix clau^a Say. Of the Ferns the foUowiiiir 
were ol>served: Osinunda vlaytoniana^ Boirychiuni vir- 
ginicwHj Adiaiitum ^;^r7«^w?//, Cjfsfoj)(eriH fra(jiJis^ xisple- 
ninm felix'ftemina and Onot^lea .ife7i.vi?«7«Vf. 

In Kansas, at Topeka, an abundanee of Phf/Mw and Plan- 
orbis were seen alon<2: the river in a pond. 

At Emporia in the Xeos^ha, in an hour, the following were 
taken; »'52 Unio undulatum Barnes, 21 U. gffjbosii^ Barnes, 7 
of whieh had white naere, 11 U. ridu'ginosm Lea, r> U. 
schoolcraftii Lea, 4 each of fjcciden^s Lea, anodontoides Lea, 
lachryjiiosHS Lea, and corvineus Ilild., 8 parpuratti^ Lam., 2 
each of suhrosUitus Say, tuberculatum Barnes and liga7nentinu» 
Lam., 12 Marg. complanqta Barnes. 1 iitgosa^ Barnes, and 1 
Ano. bealei\ Lea, in all, 108 specimens. In Allen Creek, near 
by, were found Unio camptodon Say, subrostratufi Say, Unio 
parvus Barnes, tmdulatus Barnes, Marg. complanata Bar., 
Ano* bealei Lea, Planorbis tnvolvis Say, bicarinatus Say, 
Physa anatina Lea, Ancyhis tardus Say, Sjih, sta7nvietmu 
Con, transvers^um Say, Succtnea ovalis (iould, and the curious 
little mimic insect Helicopsyche avenifera. 

Unio camptodon (12 specimens) were found to be alive after 
remaining out of water, in a very dry place, from July 22d 
till August 29th, 1886. They were kept alive at Muscatine 
in a tub of water till about the 1st of January, 1887. 
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The mnmal sosnioii for 18SK convonod in tho Hall of the 
Young Men's Christian Association, Des Moines, Iowa, on 
8ei)teniber .Hh, with a full attendance of the recognized 
nienihership i)resent. After the formal induction into the 
office of president of the president-ehnt, Prof. Herbert 
Oshorn, of the Iowa Agricultural College, the Academy 
listened to the following annual address; 



LOCAL PROBLEMS IM SCIENCE. 

BY PRKSIDENT HF.RBKRT OSHORN. 

It may he said, with truth, that science knows no ]K)undaries 
of geography, politics, sect or race. That if tJiere is to her 
credit, any characteristic of permancMice, it is that of univer- 
sality. But admitting this cosmopolitan, universal characteris- 
tic, we may agree that in every country, State and community, 
there are scientific questions of special local importance and 
interest, questions which, while entering into the science of 
^ the world, having their relationship of dependence upon, and 
of support to, allied questions the wf)rld over, are still so 
local in their nature that only local interest is the warrant for 
their special investigation. 

I deem it unnecessary therefore to otter any apology for 

[pKtH . 1. A. S„ 1887-9.1 »0 I December 31, 1889.] 



asking your Mttcntiiiii t«) a brief oiitliiic c>f cortaii! scUMitifit* 
problems whos<» solution has spo<*ial reLitiwi to tho State of 
Iowa, 

My i^per luitiirally asf^uuK's l!ie form <rf a iM-rof nniow of 
the sfieiitific work in tb(» State, the |n'o;rress that !ia.s 1xhm> 
made in eertain lines and the hasty n)mtion trf such as forc^e- 
themselves mi your attention foi* the future. 

The proi*eeutioii «rf s<ientitie invest lira tiiMi in the State has 
not, afi a rule, lieeii assisted by or*nnuzed societies or institu- 
tions to the extent s<*en in sister Stat(»s, Imt su:*!i as h:ive- 
pxisted should, perhajjs, rtH'eive first nM'ution. 

The first <rf siieh (w<r»iniziitions to o^jK^rate in tlic State was 
a g^overnment exploring \rdvty and s<'i<Mitific w<)rk ajiiwirently 
began when Thomas Say, as a member of I/ongVex[K»dition to 
the Northwest TeiTitory in l^<ll^-2l^ eolleeted and subse- 
quently descrilK?d many fonns of life oteurrinir in th-^ State. 
His descriptions are to Ik* found in the reports <»f the expedi- 
tion and in the publications of the Philadelphia Academy. 

The geological survey of \Visi»onsin, Iowa and Minnesota 
in 1848-r)2 api)ears to have lieen the fii>tt careful investiga- 
tion into the geological foi-mations of the State, followed* 
shortly after, in 1H;')5-1>, by the first State geological survey- 
under Professor James Hall. 

The second State geological suney was (n*g*anized in the 
Hpring of 1 8(>6 and placed in charge of Dr. ('. A. White. This 
survey was continued till IH6\) and repcu'ts printed in 1870. 

The Davenport Academy of Natural Sciences was organized 
in 18()7 and has since 187G published proceedings which con- 
tain many valuable papers upon the geolovry, natural history, 
etc, of the State of Iowa, more especially the portion 
adjacent to Davenport. 

The Iowa Academy of Sciences, the only State Society, pre- 
vious to our own, devoted strictly to the scien(*es and embrac- 
ing especially the scientific problems of the State, was organ. 
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ized in l^^TT), and after liavinir i»een the means of cncourag- 
insr investigation in many portions of the State unfortunately 
died in 1884. It^ brief published record of jn'oceedings eon- 
tains titles and abstracts of many valuable papers, many of 
which were published in full in various scientitiL* jcuirnals. 

Other scientific organizations have existed here and there 
over the State, but none publish regular proce(»dings and it \s 
difficult to arrive at any opinion as to the extent or character 
of their work. 

Mention should be made, however, of the Iowa Assembly 
of the Agassiz Association, whi<'h is one of the most prosi)er- 
ous in the country, and from which we look for devoted 
scientific workers in the immediate future. 

In the transactions of the Iowa State Horticultural Society 
and the State Agricultural Society there may be found occa- 
sional papers upon the botany, ornithology, entomology and 
geology of the State. Most of these were prepared with 
special reference to their relations to horticulture and agri- 
culture, but many contain contributions to the scientific lit- 
erature of the State not elsewhere accessible. 

In the biennial reports and the bulletins of the Iowa Agri- 
cultural College may be found papers on the meteorology 
and natural history of the State. 

The State Weather Service, organized as a volunteer ser- 
vice by Dr. G. Hinrichs in 187'), has since 1878 received finan- 
cial assistance from the State and the published reports of 
the service contain records of observation at many stations 
throuLdiout the State. 

Th(»sc have b(»eii V.io principal channels of pul)lication for 
<»sscntially local scientifi • cimtributions and almost the only 
ones not (Icp.'ndcnt upon individual enterprise. 

Stud(Mits of anthropology have f(mnd in Iowa some 
<»xtremely interesting fields for study, and the work in this 
liranch which has centered mainly in the Davenport Academy 
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has resulted in hrin^rins: to liofht mjinv valuable facts. Some 
of the discoveries there made have been of so ^^reat iini)ort- 
anee in affecting" the views of leadinir anthropoloorists as to 
have been the source of severe contention. There still exists 
an opiM)rtunity in the Indian tribes on the reservation in 
Tama CJounty to study some of the details of Indian life, but 
I am not aware that the opportunity has been improved 
by any Iowa anthropologist. Possibly these Indians have 
mingled too much with civilization around them to furnish 
much of value concerning their f(>rmer mcxle of life, and it 
may be that the tribes are already too well known to need 
further study. 

The gieat advance made of late years in all studies per- 
taining to the past inhabitants of this continent render the 
further investigation of prehistoric remains in this State not 
only more interesting and significant, but must render the 
prosecution of such work and the* int^M'prctation of results 
more easy, certain and reliable. 

The desire to know all we can of the past inhabitants 
of the soil we occupy has in it more than idle curiosity. 
The fact that nations were born, developed to their fullest 
powers, grew old and died, and were replaced by others to 
follow the same cycle on this the soil where we have estab- 
lished in their place a higher civilization, should lead us to 
look well to all weak points in our social and political 
structure. The historj' of the Aborigines of America may 
have its place in our education jus well as the histories of the 
dynasties of the Old World. 

In the line of zoology, while tliere has never Imhmi official sup- 
port or workers numerous, such progress has Ikhmi made as may 
furnish ready foundation for tlie work of coming students. 
As elsewhere, and from the nature of the case, more is 
known of the local fauna in our State among the verte- 
brates than in the lower groups of animals. The mammals 
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are much the same as thost* of the* adjoiuin»: States, but oc- 
cupyiuor the border land between the valley and the plain 
their distribution presents many interesting questions. The 
speeies now extiuet or doomed to extinetion by the invadiiiir 
presence of man have need of an historian, and his work can • 
not be bei^un too soon. 

The first attention <riven to the birds of the State was 
probably about the year 1820, In* Thomas Say, thoujifh to 
what extent his collections were made strictly within our 
borders it is difficult to determine. Doubtless the tamous 
Audubon in his many travels through the Mississippi Valley 
touched more than once upon our soil, and collected here 
some of the material for his famous drawings and descrip- 
tions. I do not recall, however, his statement of any local- 
ities now recognizable as within the State. 

In 1868 Prof. J. A. Allen' published notes on Iowa birds, 
giving a list of many species occurring in the State, To this 
list Prof. H. W. Parker, of Iowa College at Grinnell, made 
a considerable addition in a note in the American Natural- 
ist,' entitled, **Iowa Birds"; and in the report of the State 
geological survey under Dr. White, Prof. Allen presents a 
much more complete catalogue. Recently, Dr. II. S. Wil- 
liams and Mr. C. R. Keyes have conjointly made an ex- 
haustive study of the State bird Jauna, and it is probable that 
but few s|)ccies remain to be added to their catalogue. 

Prof. P. K. L. Beal, Charles Aldrich, Prof. H. W\ Par- 
ker, Mr. F. M. Tripp and others have contributed to our 
knowledge of local bird faunw within the State, breeding 
habits, migration, clc. 

While little may be left to do upon the arian fauna of the 
State at large, much may l)e done concerning local distribu- 
tion as to valley, hill, forest or prairie, breeding grounds 
and time of appearance and disappearance of migatory spe- 

I— Mem. Bost. Soc. Nat. Hist. Vdl, I. p. IV. 
2 — American Naturalist, Vol. V., p. 168. . 
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cies. Plspecially is thtTc tho (juestion so al>sorhinir fuitli 
r* •ononiically ;md scientifically, as to their focKl, habits and 
the precise rehition of eacli species to other branches of the* 
orpuiie w(»rld, all of Avhich vary more or less with locality, 
and hence demand stndy in nil parts of the State. The new 
division of ornithoio^ry and mammaloiry in the United Stat<3s 
, Department of A.irn<*ultniv furnishes opportunity for any dis- 
posed to assist in these problems to render contribution?* 
which may have far more than local value, isolated obser- 
vations, published in connection with many othei-s on the 
same subject from different localities, become of far ^jreater 
significance and value. 

I am not aware of any record of tho reptiles, batraehians 
or fishes, which pretends to represent the fauna of tin* State 
in these classes, and in the latter classes especially there is 
opportunity for rich returning to the investi^fator. A be- 
ginning has been made by Profs. Jordan and Meek who, a 
few years since, collected in some of the streams of Southern 
Iowa and published a list of species collected in Iowa, in the 
Proceedings of the National Museum. The economic aspects 
of the fishes are probably not fully appreciated bj' the people 
of the State, but are recognized to the extent of an official 
fish commissioner. A better knowledge of the breeding habits 
and food supply and enemies of the food fishes common to 
our streams and lakes would doubtless be of great advant- 
age in assisting their mnltiplicatif»n, and alongside of attcnipts 
to introduce food fishesirom alu'oad (and it seems to me more 
important than them) there ^houId be an inteliig<'nt ( fiort 
to further thei)roduction of the best speci(»s native to the 
State. 

Of the invertebrates, nogroujx'an efjual t!ie insects, botli in 
scientific and economic importance. Contributions in this 
branch have been made by Ilofl'meister, Parker, Bessey, Put- 
nam, Witter, Walton and the writer, with others whos(» 
names not now in mind may deserve e(pial mention. 
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Much of the work done has very naturalh^ been upon the 
life histories of speHes, and frequently with reference to the 
vast economic i-elations thev assume. While there is much 
of complexity in their study, and the beginner soon becomes 
ii])palled at the multiplicity of foi-ms observed in his own 
locality, there is nuich to whet his interest and repay his 
efForts in study. Collections are easily made, and with a 
little attention to important details for their preservation 
mi<,'ht form useful and permanent adjuncts to education in 
every school district. 

No faunal list in this ;nri'oup approximating^ completeness 
has been published, and for the present is out of the question. 

Prof. C. E. Bessey published a preliminary list of the 
Orihoptera of Iowa in 1877.3 Mr. J. Duncan Putnam pub- 
lished lists of the Lepifloptera and Coleoptetn for Davenport, 
and also lists of Coleoptera collected atMonticello and Fred- 
erick.* Miss Alice Walton has given a lists of Lepidoptera 
for Muscatine* including mostly Macro-lepidopteraJ The 
writer has presented lists of Rhopaloctra Sphingidm and Odon- 
ata for the central part of the State to the Iowa Academy 
of Sciences, and at the last meeting of this association a 
preliminary list of the Ihmtplera of the State. Also in 
connection with Mr. H. F. Wickham, of Iowa City, the frag- 
ment of a catalogue of the Coleoptera of the State. 

Kntomoloirically w(* occuin* iiiti'rcsting territory, since in 
our fauna wc have a minirlinir not of eastern with western 
f(nins, but ot south(»rn and northern. Many southern species 
find their northern limit within the bordcu's of the State, and 
similarly n<nthcrn species rea<'h their southern boundary 
here. Moreover, we have frctpient evidence of the partial 
innovation of southern tonus — species which, apparently, 
reaching us as stragglers arc able some s(»asons to fix them- 

3 — Seventh Hicin al Report of tin* Iowa Acricnltural Collci»c, 1877, p. aos-ic;. 
4— Proc. Hav. Acal. Nat. S/".. Vol I. 187'., p. i'jq-i?;. 
5— Pro.-. I)av. Aca I. Nat. S-i.,\'ol. II, p. 141-3. 
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Belves and for a fow of^nerations, at least, to live and mul- 
tiply. 

Aside from the* (|U(*.stions of native species and of the dis- 
tribution in the State, there is work for any number of in- 
vesti^-ators upon t!ie life-histories and Iiabits of our native 
inseets. There are hundreds, nay, I doubt not, th<msands 
of insects, native to the State, eoneernin^ whose life histor}' 
we know the merest fra«:nient or nothin«r whatsoever. Of 
those whieh have been studied the ones best known seem to 
present the greatest * numlwr of problems open for further 
study. 

In the Crufitacea we have a wealth of nuiterial which no 
lowan has as yet seen fit to mine. While doubtless our fatina 
afirrees closely with that of Illinois or Minnesota, where this 
eroup has been studied more thoroughly, it would be both 
interestiuii" and useful for some student to "fivn^ the srroup his 
attention so far as to determine to what extent they are 
identical. 

The moUusJcs of the State are receiving the attention of 
our worthy secretary, Prof. R. E. Call, and have been studied 
also by Profs. Pratt, Witter, Pilsbry, Shimek and others. 
We have as yet no complete faunal list, though the list by 
Prof. Pratt^ and Prof. Call^ given for certain localities 
cover pretty well the fauna of the State in the groups treated . 

The economic relations they bear to a(|uati<* life and to 
higher animals as the internuHJiate hosts for numerous para- 
sites renders them important objects to study. 

Of worms we know comparatively little. A few para- 
sitic species and the universal earth W(U'm ( wiiich means 
several genera and species) have l)een studied, but much re- 
mains to be done. Darwin (in his admirable memoir on the 
Earth-worm) has shown us plainly the great imp(U'tanc(» of 
this apparently insignificant animal, and other forms await 

6— Proc. Dav. Acad. Nat. Sci,. Vol. 1 . \u i6s~'>7- 
7 — Bull. Des Moines Sci., Vol. 1., No. i, p. s 67. 
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future Darwiiis to show their relations to the economy of 
nature. 

Our 8treams, p<mds, ditches and swamps, like those of 
other States, swarm with the minute forms of life whose size 
renders them unnoticed, but whose existence is as full of in- 
cident as that of hi«>:her forms. I know of no attempt as 
yet to even enumerate the common forms found in the State. 
They are everywhere abundant, and to every possessor of a 
fairly ;[^ood microscope offer a most delightful Held of 
research. 

Of such a(]uatic forms the Crustacea have already been men- 
tioned. Prof. F. E. L. Beal has c(mtril)uted notes on the 
Tardigrada. Of Hydroids we have, so far as yet known, 
but one or two forms though it is probable that others may 
occur. Of sponges a few of the fresh water species have 
been determined by Mr. Edward Potts, of Philadelphia, from 
specimens sent from Ames and recorded in his Monograph of 
fresh water sponges.^ Of the Protozoa there are innumerable 
forms but so far as known except the description of one 
species by Prof. C. C. Xutting,^ of Iowa City, no attempt at 
a systematic study of them has been made. 

The flora of Iowa is to be congratulated on the fact that it 
has received the attention of some of the most eminent bot- 
anists of the day. PaiTy, Bessey, Arthur, Halsted, Holway, 
McBride and many othei*s have contributed to a knowledge 
of our native plants. 

The first contribution which hjis come to my notice is an 
elaborate list of species by Dr. C. C. Parry, published in the 
Iif»port of the Creological Survey of the Northwest. The list 
c»numcratcs above eight hundred species, a large part of 
which are credited to Iowa. 

Messrs. Ilaupt and Nagel have listed the flowering plants 
of Davenport.'** 

8— Proc. Phil. Acad. Nat. Sci., 1887, p. 157-279. 

9— Amer. Nat. Vol. XXII., p. 11. 

10— Proc. Dav. Acad. Nat. Sci., Vol. I., p. 153-164. 
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Of the hi^'her formfe — cHiwH'ially the floweniiir plants — the 
catalog-ues by Prof. J. C Arthur hi tlie proceedings of the 
Davenport Academy may be taken as fairly complete for thc^ 
State, but in the hjwer oi-oups — to judj^e l>y the number of 
recent additions^— the li&t is but ln*^nn, n'hile their relation^* 
to agriculture call for careful .study. Even for t!ie better 
known part of the flora there is work for local collectors in 
detcnnining' the richnese* of their localities, in fixing- the 
boundaries of species*, or recording the pix)<rress of invading- 
forms. 

Amoni^ the lower formn, whos(^ prest*nce ij* of so nmch im- 
portjince as soun^es of disease to both animals and plants, 
ire have our full quota, and, while many trf t!ies(^ are of 
equal importance elsewhere, there is every reason to push 
their investigation on Iowa soil. The mildcfws, rusts and 
blights as well as the hosts of bacterial forms present us with 
an aiTay of problems so vital to the well-being' of the com- 
munity that it is not strange we should tind invcstigutions in 
progress on all hands. It is to be hoped that the State of 
Iowa shall produce its full share of investigators and reap as 
rich rewards as other States in the harvest of discoveries that 
have but begun. In this branch of study we have the con- 
tributions by Prof. C E. Bessey, also numerous papers by 
Dr. J. C. Arthur, Dr. B. D. Halsted, Prof. T. H. McBride, 
Dr. C. M. Hobby and others. 

I have already mentioned briefly the existence of the 
various geological surveys of the State. The first organ- 
ized under the general government as thv. North w(\st sur- 
vey, and embracing Wisconsin, Iowa and Minnesota. So far 
as Iowa was concerned it nnist be consider(»d as Imt a par- 
tial reconnaissance, and si'arcely more than touched upon the 
geological problems in the State which arc of most vital in- 
terest t(» her people and th(» science. It went far (»n(mgh, 
however, to locate in general the ditt'cnMit geological areas 
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f>f the State, limitfxl to some extent the coal ^irei^ and de- 
scribed in a «reneral way the rich sources of agricultural 
wealth, sources which have since heen so ahuiidantly utilized. 
Its refwrts (*ontain also valuable papers upon the paleon- 
tolojjj' and botany of the State, and many chemical analyses 
of rocks, soils, fossil liones, etc. 

The first State survey, orijanized wIkmi only a narrow 
lM)rder of the eastern portion had been setthHl, naturally di- 
rected all its elVorts to that portion of the State, and as a 
consequence many of the most interesting an<l imp<ntant por- 
tions of the State, geologically, were not even visited. The 
investigation of the lead region of Dubuque by Prof. Whitney 
was, however, so exhaustive and ac<urate that Dr. White 
<*onsidered it nnnessary in the following survey to give it any 
uttention,. In addition to this, the survey did a great deal 
to make known the fos>ils <»f the older strata in the State tmd 
lay a foundation for further geological work. 

This survey was, however, brought to a sudden close, and 
in a way that has ever since left discredit upon the legisla- 
ture that i)ermittiKl it. I'he dir(»ctor was left without funds 
for the ])r()secution of his work when but partially finished, 
a portion of his salary unpaid, and the State even refused to 
reimburse him for money he had advanc(»d to pay his assist- 
ants and |)repare plates for his reports. 

The second survey, under State support, endeavored to 
operate more particularly in the portions of the State not 
previously examined, but in oixler to give a correct outline 
of the geology of the State as a whole and fill gaps in the 
previous survey, had necessarily to re-examine much of the 
ground already traversed. This second survey had scarcely 
completed a general reconnaissance of the State when it too 
Avas brought to a sudden ternunation; not, however, with 
so mucli of discredit in the manner of its termination. 

In view of the cin^umstance of its preparation we must 
consider this report upon this survey as a most valuable con- 
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tribution to the geology of the Stale. The formations were 
mapped with approximate accuracy, and in the location of 
the coal areas alone there has doubtless been a saving of vast 
sums of money to the State in prevention of useless pros- 
pecting' for coal in portions of the State where coal could 
not possibly occur. Prof. W. J. McGee gives in the Tenth 
Census Report an excellent review of the qujirries and quarry 
products of the State. 

Of individual workers in geology we have had many of 
whom we may feel proud, and the contributions to this sul>- 
ject by Profs. Todd, Calvin, McGee, ' Call, Barris, Wach- 
smith and others* have added much to our knowledge. 

Of especial interest and importance have l)een the studies 
of recent deposits, drift, Icess, etc., by Profs. McGee, Call 
and Todd, which, owing to the paramount importance of 
agriculture in our State, are of direct interest to the people 
of every portion of the State. 

But how much remains to be studied in this direction? 
The recent discoveries and great advances in utilization of 
oil and gas render of absorbing interest all the geological 
formations where these may possibly oc^cur. Their careful 
examination would be of great service to the people of the 
State, and might be the means of saving thousands of dollars 
by preventing useless prospecting. 

The coal formations merit further investigation, and peat 
bogs, quarries, gypsum and other mineral deposits, with a 
host of minor subjects, in one part of the State or another, 
await scientific examination. The location of areas where 
artesian wells are liable to be secured would also be of great 
service, and even an approximate outline of such areas, pos- 
sible from a knowledge of the character and slope of the 
geological strata in given localities might savv large sums 

* Since the above was penned we have been pleased to note the appearance o( several 
papers on Iowa geolon^y, from Mr. Clement L. Webster and Mr. C. R. Keycs. in The Anicri- 
can Geologist and American Naturalist. 
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cxpeuded iii boring for atlcsian wells iii i)la<M3S where such 
vrells eaunot be expected. 

Our State, with others in its latitude, has undergone the 
interesting phenomenon of glaoiation, and every student of 
geology must have become absorbed in the problems pre- 
sented, the exact Hmtline of the moraines, the depth of the 
drift, the nature and origin of the detritus, the coui'se of gla- 
I'ial and pre-glacial streams, awd a Iwst of other questions 
which repeat themselves in every neighborhood of the State, 
•offer abundiuit opportunity for the local student of geology, 
and every contribution to the subject, no matter how local 
it may appear, helps to swell our knowledge of the ground 
on which wc live. 

Erratic boulders greet us on every haud^ like sphinxes, 
each burdened with unanswered questions. Whence came 
they? How did they come, where and how were they 
formed? What their compcisition, their structure, their his- 
tory? Surely, these questions cannot be answered alike for 
all we see. While some we may consider as for the present, 
at least, apparently settled, what we know must certainly be 
far less than that which is unknown. In elucidation of these 
the chemist, the physicist, and the geologist have all a part 
with test tube, crucible, microscope and a host of other ap- 
pliances. 

Closely intermingled with the geological problems of the 
State are certain lines of investigation in physics and chem- 
istry. 

The physical conditions connected with the formation of 
our soils and various geological deposits, while many of them 
universal in their nature, have all a local interest and many 
may l>e studied to excellent advantage at various parts in the 
State. The causes and conditions incident to glaciation, the 
phenomena of erosion and sedimentation which have so much 
to do with the present condition of our surface soils have all 
a physical explanation to be applied in individual localities. 
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Here, too, we nisiy consider those physical conditions of the* 
atmosphere whose chancres have so much of vital concern for 
the org'anisms which exist upon the earth's surface. 

The subject of nieteoroloirv has received a considerable 
amount of attention in the State. It will he, of course, im- 
possible to mention all the parties who have contributed to 
this subject, either as individual observers or as reporters for 
some of the ursfunzed weather services. Records by Prof. 
Parvin were begun at Muscatine in 1^51), und his record for 
1850-() is published in the First Geolo<rical Keport. The 
United States Signal Service has had a number of stations in 
the State since its first orofanization, some of which have been 
volunteer and others supported by the service. The records 
have, for the most part, only appeared in the reports of the 
service, but for the station at Ames and conducted by Profs. 
Macomber and Hainer summaries of the more important ob- 
servations have been published in the College Biennial re- 
ports. 

The State Weather Service already mentioned, organized 
and directed by Dr. Gustavus Hinrichs, receives reports from 
some fifty volunteer observers scattered over the State, and 
the published records contain extensive tabulations of their 
reports. 

Inasmuch as this service receives direct support from the 
State and the expense of publication is borne by the State, 
people naturally look for some return in the way of assistance 
in meeting the idiosyncracies of the " weather'". 

It is perhaps too much to expect that people in general 
will appreciate a mere record of the weather which is past, 
no matter what its scientific value or interest may be, nor will 
many appreciate the claim that long series of observations are 
still necessary as a basis for useful forecasts. The farmei- 
gathering his crops, the merchant with perishable articles on 
hand, the man in any calling whose work or whose pursuit 
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€)T pleasure is nffeeted by the 'tx)iKliticm ctf the weather is far 
voifiare interested in what tIrciMWKlitioiis wMl lie in the twenty- 
four to fm*ty-e5<rht houi^ ahead of hitn than he eau Ixe in the 
weather of six months or a year in the piKst, 

The occasional wail which is keai-d when the weather fore- 
<;aster makes a mistake affeetinof any large area is in itself 
strong evidence that the predictions of the Signal Service arc 
consulted daily by tlnjasands of intcix^sted people, and that 
to a certain extent, at teiu>t^ they base their plans for the day 
on such predictions. Such could not be the case if the service 
did not ill the majority of c^i^es prove useful by giving accu* 
rate predictions. 

1 believe that both science and the public welfare would be 
benefitted if there could be a ])roper connection between the 
State and Govcnimeut services. Ilie Signal Service spends 
annually large sums of money in supporting observers and 
distributing predictions by telegraph in our State. In so far 
as the State Service duplicates such work> there is loss of ef- 
fort and money. The observations taken at different hours 
and under different instructions, are not readily compared 
for lack of uniformity. 

I would not be understood as depreciating the work of our 
State Service or favoring any reduction of its resources but 
as suggesting merely the effort to so combine the work now 
carried on in entirely independent ways as to secure records 
capable of exact compariscm, and distribute the greatest 
amount of valuable information to the people of the State. 

In all of the various geological surveys a prominent place 
was given to chemical determinations of the different rocks 
belonging to various formations, and in a general way we 
have infonnation upon this subject for the most important 
strata. The survey by Owens seems to have confined its work 
in this line to the Lake Superior region. In the survey under 
Prof. Hall much attention to the subject was given and the 
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report by Prof. C. D. Whitney contains many analyses of 
rofks and minerals. In the sc^cond survey the I'eport on 
chemistry, from Prof. Rush Emery shows a great amount of 
work upon the rocks, minerals, waters and coal of the State. 

Aside from this, however, no little work has lieeii done in 
the way of analyses of water from the various streams and 
other water supplies of the State, largely throu^rh the efforts 
of the State Board of Health. Messrs. P«>pe, llobhins. 
Shearer, Bennett, Andrews, H Trick and others have done 
nmch in this line, and while in many cases these analyses 
hive not been published in any form accessible to the scien- 
titi'* world, I believe that a careful collection and comparative 
statement of all that could l)e broufifht toscether would fur- 
nish an exceeding-ly valuable and interesting^ document. 

Aside from the economic question of water supply for cities 
and towns, and omitting- the question of mere organic contam- 
ination, such analyses must furnish a hint, at least, as to the 
mineral constituents of the soils from which the water is col- 
lected, and especially in the case of mineral springs or arte- 
sian wells some information as to the character of the deeper 
geological deposits, of their respective areas. 

Chemical analyses upon rocks, coals, fossils, etc., throM- 
light upon the conditions of their formation and though re- 
peated for every locality in the State where a certain geologi- 
cal formation occurs each one would have its es|)ecial value in 
comparison with the others as determining difference in con- 
dition during formation at such various localities. Moreover 
the immense changes in chemical composition between contigu- 
ous strata of different formations and even in different strata 
of the same geological age indicate some striking change of 
physical conditions in the waters from which such rocks were 
precipitated, changes which we may never be able to discover 
but which must apparently be approached from the chemical 
standpoint and for which very complete series of determina- 
tions for related rocks must be essential. 



OSl^OKN-ANNUAL ADDRESS. 3,> 

The chemistry of plants and animals is a subject as yet but 
sliofhtly worked, and one of orfovving inqnu'tanee. While it 
cannot be considered as local in its natuiv, the questicm as to 
how much of variation in ct»m|)ositit>n is possible, and to what 
extent such variation is influenced by climatic und other i)hys- 
ical conditions, is one which can only be deterniinc»d by local 
investi«:ations. Not only the or«ranism8 themselves !)ut the 
product of T)r«ranic activity and orsranic decay and dissolution 
are rich with unsolved problems. 

The principal means at present existinir for the illustration 
of the fauna, flora, jrcolojry and mineralo^ry of the State are 
connected with educational institutions. The State Univer- 
sity, Airri^'ultural Collej^e, Iowa Collc<re at Grinnell, Ccn-nell 
Colleire at Mt. Vernon, and possibly some othei's possess col- 
lections of s<mie extent. In all of these, however, and neces- 
sarily from the educational standpoint, it will be found that 
much space is ofiven to foreijrn animals, and that our local 
fauna is mea<rcrly represented. In none of them is there any- 
thinjr like h comprehensive exhibit of the State fauna. The 
State Universitv is rich in mammals from the Ilornadav col- 
lection, and will doubtless have a <rood n^presentaticm of the 
mammalian fauna of the State* The A;^ricultural Colle<re Ijas 
u fairly complete series of the birds of the State, either 
mounted or in skins, also ccmsiderable collections of reptiles 
and inseets. 

The museum of the Davenport Academy has a more local 
object, and its museum is especially rich in anthropology* 
It will be seen that in no place in the State is there u collec- 
tion especially devoted to exhibiting the resources of the 
Stjite. 

For the purpose of bringing such material together and 
making it available for purfmses of knowledge, we have great 
lUM^d of a State collection which may be said to have for its 
special purpose the illustrations of the natimil history of the 
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State. Until provided with such State cabinet or laboraforj" 
of natural history, lowra will be l>ehind her sister States in 
means for presentmor to her citizens in concrete f6rm a knowl- 
edge of' her wealth in animal aixl vej^table life, in fossils,, 
focks, minerals, ores and soils, with all the ot&er stores of 
preolo^ic wealtbr » knowledge of which has just bejrun. 
Such a cabinet and laboratory should have for its scojje the 
illustmtion by properly mounted si^ecimen^ of all the roam- 
fuals that are resident in the State, m* that have liecn known 
to occupy its territory in past time. The bison, the cayote, 
the deer, bear and panther thus ln*ou<rht out in the midst of 
our civilization would furnish us striking pictures of the 
rapid progress our State has seen, aiKl these with the relics 
of their human contemporary, who occupied but did not pos- 
sess, who inhabited but did not develop, who existed but did 
not 7iVe, whose history is but one of gluttony or starvation, 
warfare or animal enjoyment, all these so grouped as to teach 
their lesson of possibilities in human progress and attainment 
might well occupy an imjKjrtant position in the metropolis 
and political center of our wealthy State, a place where the 
thousands who annually travel in quest of pleasure or instruc- 
tion, might be both entertjiined and instructed. 

But not dwelling upon these forms which are past, such a 
collection would embrace, too, those living species that in one 
Way or another force themselves cm our attention. Some 
vitally affect the wealth of the State, and a collection illus- 
trating their habits, open to the State at large, would l>e an 
object lesson that could but leave an impress on those >vho 
visited it. 

The birds and mammals should lie so arranged :ts to illus- 
trate their habits and their relations to each and to other orgim- 
isms and to the agi'iculture, horticulture, etc., of the State, t!ic 
native insects in their multitudinous phases of existence, Nvitli 
other objects in like completeness. Such an enterprise may 
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seem fanciful and visionary, but we need only to look toother 
States to see such work in ])rogress. It would need time and 
perpetual aid from the State to keep it in pro<rress when es- 
tablished, but compared with the importance of the matter to 
the State the outlay need be but insigniticant. With it 
niijrht be combined such scientific^ work in the State as a geo- 
logical survey, and the investigation of the zoological, ento- 
mological and botanical problems of the State. 

Many of the problems here mentioned are of such strictly 
local interest that we cannot expect scientific men or socie- 
ties from without the State to engage upon them. Being 
connected with the sources of wealth in the State, of vital 
economic interest to the State at large, it would seem that no 
argument would be necessary to show the pr(»priety of the 
State's assisting in their study. From the very nature of the 
case their full solution is impossible, and cannot be expected 
from private enterprise or even from connnunity, town or 
<*ounty effort. The sources of wealth they affect are vital to 
the people of every section of the State, and as all would be 
benefitted all should bear part in support. 

A geological survey of the State, for instance, can never 1>e 
hoped for from private enterprise, though many scientific 
men have by their individual and unpaid efforts brought to 
light many facts of value to the State at large. Such a sur- 
vey would not be confined in its direct assistance to the min- 
ing interests of the St^ite, the study of regions likely to pro- 
duce coal, oil and gas, or the quarries scattered here and 
there. Even if it was the benefit from fuller development of 
the^e resources must accrue to people throughout the State 
as well as to the immediate operators of such industries. 

But the geology of the State of Iowa cannot but be occu- 
pied in large part with the more recent fiU'mations. The loess 
and the drift, the alluvial deposits along our streams, in 
short, the formation and character of all our surface soils 
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trith tb^'ir fip(M'ial aptitiidos fcir a«rrieulture. lu the^^c lie the 
/Treat wealth <rf oiir .Slat<% richer than the silver flpriiikled 
hilU of the Rrn-kien iff the iroldeii threaded cfuartz of Califor- 
nia ; more jmerioiis than thediaiiioud strewed fi(*Ids «if Africa. 
The prairie soil of this fair State is rich in all that hrin^rs 
eomfi>rt jiiid enjoyiiieiit to an hone:?t, eiiriiest iMMjple in quest 
of the means for self-iuiprovenient. Rich l>eea«s«» it fumishes 
a ncver-failinof mine 4Ff wealth. Its treasures arc not ex- 
hausted with a sin^^le tuniin«: of the earth, hut will remain a 
perpetual scniree of revenue to any people who will intelli- 
g'cntly conserve and protect it. 

It may be noted that I have not n»f erred to the sciences of 
|M)Iitieal economy, psycholonry, etc., hut this is not because I 
nndciTate in any deo[^ree their iniportanc(^ in human pro<rress 
and attainment. From their nature they arc lM)th local and 
universal, but it would prolon«r this address tiM) much toarive 
them any adequate consideraticm. 

Problems of so-ial life are beinar studied on every hand, 
and it may perhaps not be statinir it too stroiisfly to say that 
their results can b? of »rreat value only as th'/y proceed upon 
the scientific, method. The relations of individuals, com- 
munities, States and nations are not to bc» adjusted by the 
bomhtist of the politician or the mere iiratory of the states- 
man. A scientific analysis of the conditions, complete as they 
may be, and accurate appreciation of cause and elTcct, are 
necessary in the study of these as well as biolo<rical or jr^*"- 
lojw'ical problems, and the best statesman is he whose talent 
and trainin<^ enable him to follow the method of the scientist. 

In the foiindinir <>f this Society which meets n(»vv on the 
first anniversary, we have reco^fnized the existence of prob- 
lems in our State demandtnar scientific investigation. We 
have I'eeo^rnized, too, the well known principle of advantage 
in oraranized elTort, the added stimulus and benefit accruing" 
to associated work. AVefind the field broad and the work in 



vraiting^ «rroJ*t. \Vc fiiid inir iiunilKTs siiiall uiid frequently 
broken into by removals of our nuMnli(n-s to more reniuueni- 
tive or attbictive fiflcis of lalior. We find much that might 
discouraifo, but Ave may look with profit to what has 1k?cu 
here atromplished under <*<mditions possibly more disfoura«r- 
iii<r than ours. 

We should strive to make our work enduring, so tliat tliose 
who follow will not need to repeat what we have done. We 
should strive f4>r that perfe<*tion of result that may ehallenge 
t!ic ius[iL»etion and eritieisrn of tlie world <if scienee. We 
slioiild h<ild our strience as aUne any c(Muparison with the 
wag.^s which may be paid for scrientific work, scientific opin- 
ion or support to any theory as bt^yond the reach of contami- 
nation witli mcmey. 

The laws of Nature do not change, and Ii<^ who ^ives a 
wrong expi-ession to them knowingW subverts tlie very foun- 
dation of scientific? progress, for the pn^gress of science is the 
progress of tnith. 



Th(? billowing papers were also read and are here given in 
abstniet: 

ON THE METAMORPHOSIS OF A SPECIES 
OF ALEYRODES. 

r.V PRF.SIOF.NT HKkBKRT OSISOKS. 
{.l/'t/rtti/.} 

A sjiecies of Alet/n^fh's occurring on Fexltura was studied at 
time of emergen<*e of imafftnes and pres<Mited the following 
points. The pupal si^ale is oval, slightly convex and marked 
above with four dusky spots. Within the scale may 1k» seen, 
at the earliest stage niited, only a granular mass without dis- 
tinction of head uv other parts; later eyes become conspic- 
uous, head distinct from luKly and ihi* pi'othoracif: and jilKloni- 
inal S4.»trinents extend in fl;itten(*d lobes t4» the mar<rin of th(? 
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scale, while the 7nei<otlioracic and mttaihoravic sei»iiients are 
coutnieted and thicker. The imago issues from a eonipouiid 
fissure on the doi^sal surface, one limb of wbich is transverse 
and liK'Mted over the thorax; the other arises from the me- 
dian point of this fissure and extends anteriorly to the ceph- 
alic m iririn. Fresh imagos when subjected to slight pres- 
Hure, jis under the cover g^lass when mounted in iKilsam, have 
an extensive protrusion of the pleunil fold on the prothwax 
and alxloinen corresixwiding- to the lobes of these parts in the 
pupa, Tho imago does not acquire its farinose chanicter un- 
til some hours after emergence. The extension of the pleural 
fold on all- but the wing bearing segments of the body sug- 
gests some interesting inferences on the origin of these organs 
(in Ahyro'les^ at least), and it is hoped that more thorough 
»tudy of the material in hand will furnish some basis for con- 
clusions. 



THE HEMIPTEROUS FAUNA OF IOWA, 

BV PROF. HF.RBF.RT OSBORN. 

No attempt at a catalogue of the insects of this order has 
yet been made, and th(mgh for several years attention has 
been given by the author to gathering material for such a 
catalogue, many of the families are as yet cei-tainly very in- 
complete. The following gr<mi)s are represented : 

Heteroptera^ twenty-one families, as follows; Scutelleridcey 
two genera, two si)ecies; Corimelcenidce, one genus, three 
species ; Cytlniioz^ two genera, two species ; PentatomrlcPy sev- 
enteen genera, twenty-six species; Coreidce^ eight genera, 
twelve species; BeAnjtidif^ three genera, four sj>ecies; Lygce- 
idm^ seventeen genera, nineteen species; Cap^id(e, twelve 
genera, fourteen species; Acanthi Ice, two genera, two spe- 
cies; Imgiftdce, two genera, three species; Aradidm^ one 
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jfonus, four species; Phymatido^^ one ir^^iuis, ^ne species; 
IfabiioR^ two genera, four species; Itednvudce, seven genera, 
«ight species; Hydvabaddm^ three genera, four species; Veli- 
zdcBj one genus, one species; Saldidae^ ^ne genus, two spe- 
cies: Belostemzice, two genera, two species; NepidoPi^ two 
genera, two species; Nolonectidw^ two gciiera, tMo species; 
iJorisiicB^ one genus, two species. 

Homoplera^ nine families: JassidcBy, ten genera, fourteen 
species; Cercopidcc^ two genera, three spei^ies; FalgoridcB^ 
five genera, ten species; Cicadidc^^ one genus, three species^ 
Membracidm^ nine genera, thirteen species; Psyllidce^ one 
g-enus, two species; Ap/ndce^ fifteen genera, thirty-two spe- 
cies; Aleyivdtdce, one genus, two species; CocoidcB^ seven 
genera, twelve species. 

ParasttUj one family: P^diciiUda\ tiiree [four?] genera, 
fourteen species. 



CATALOGUE OF THE MAMMALS OP IOWA. 

BY PROF. HF.RBKRT OSBORN, 

I have here brought together all the species known to exist 
or that recently existed in the State, and unless otherwise in- 
dicated assume the rcvsponsihility of a correct record. I have 
consulted Audubon, C^ucs and Allen, Jordan, and also a list 
by Dr. M. F. Goding, pul>lished in the Transactions of the 
Iowa State Agricultural Society (1882), page 329, and where 
the species is not known to nie to otn-ur in the State I have 
added in parentheses the name of the author who is t^iken 
as authority. .1 must add that a very few of the species in- 
cluded in Dr. Coding's list seem to mc extremely doubtful. 

CAKMVORA. 

J^elift concolor L. Panther. Doubtless once common. 
Lynx cmiadenmH Kaf. Lynx. Rare at present. 
Lynx tufus Raf. Wild cat. Becoming rare. 
Canis b/ptiM L. Wolf. In timl>er regions. 
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CLdv/socr/O't lu(ran». Prairie vvoll, coyote. Fwiutcrfr wry 
conimou. 

Vulpe.K iiel^aris Fl. Kod fox. Xot (*4miinoii. 

Ui'ocyan irirg%niann9 I'li'x. Giiiy fi>x. \Vc*>tei"ii pniivio>i 
(Auci.; (GcKliii«') 

MuMela marten L. SiiUe. Xot ci>iumou. 

MuiUela pennantn Erx. Fisher. Nortlieni X. A. (Jor- 
dan), Iowa (GtKling) 

Putoriiis imlgaris Cuv. Least vrejisel; N. U. ^. ^Joi^Jih)- 
I«wa (<jwdiu2:> 

PiUoi'dfVi ei'mmei4S Cuv- Coiruiu)U wetisel. Abiuidiuit. 

J^titovias lutrtolus Cuv. Mink. Couimoii. 

Gulo liimms L*. Wolverine. N. U* 8-. (Jwdan), Io\v:ft 
(God)nir> 

Taxrlea americana Baird. Aujericau liadgei*. IWiomii^*;: 
raro. 

Mephitis mephitica Shaw. Skunk. Commo*i. 

Lutra canadejtsis Stibine. Otter. Rather rare. 

UrmiH arcios I>. Be:ir. Once connoon^ now c<mi fined t'.» 
2ooU)2rical ofardens, travel ing- sbow», etc. 

Procyon lotor L. Riiceoon. Common in wiMxled i-egions. 

UNGULATA. 

Bison americamis* Buffalo, evidently oiicc a fnindaiit. 
Cermts canadensis Kr\, American Klk. Oikc comnion. 
Gertnis i^irginiami,^ liodd. l>eer. Once ciHiumMi, now- 
rare or gone. 

CIIIKOFTEKA. 

Vespertilio fnd)iilatus Saj'. Little Ih-owu hat. 
Vesper tilio lucifugu& LeC Very ^^imilar to in'eceifiir.ir- 
Vespeiniyo noctivigans IjeC. Silver Wack Ixit. Not ran*. 
Vesperugo fferotirm. Duhky VkiX. Twi^ forms occur. 
Atalapha (rrepusciilaris Lc<y. 1 wiliorht Iwit. Not alnuidant. 
Atalapha cinereus Bimni. Hoarv^ Imt. K;Uhor nire. 
Atalapha novehoraciensis Erx. lied Uit. Our most uIhiu- 
dant specie*^. 

IXSECTIVOKA. 

Scalops aqiea tints L. Mole. Prolwibly c^mimoii, fnit 1 ani 
unable to .S4iy a^ to relative abundance of thi^and the follow- 
in of species. 

ScaJops argenfafns And. and Bach. Prairie mole. 
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Voivhjhira rrisfafa L. *Star-iio.sed raole. X/it secu. U. S* 
fliiefly uorthei'ly (Jordan), Iowa (Godiug). 

Sorex rooperi Bach. Westorii shrew. Fairly common. 

BlariKa brevtcamla iSay. Not seen. Iowa (Ck>diii«^). 

Blavina falpotJe^ Say. Not seen. Iowa (Godiug). 

Blarina extltpe.%. One speciinen in Iowa Ai^riculturaJ Col- 
ic ire museum. 

RODKNTIA, 

Scmroplernn tolans 1.. Flying sr|uirrcl. Common, 

Sciurnn (zaerenn L. Fox s(|uirrel. AUuiadant. Var. Ittdo' 
rfcianns. 

Sciarus caroUneitsis .iud. Gray squirrel. Almudaui. 

Tamxan slrtaUis L. Chipmunk. Common. 

Spennophiltix trideceiiJineaftm Mitch. Strijyed gopher. Very 
sihuudant. 

Spermophilun frankUm Salt. Gray gopher. Common. 

Arctumys monax L. VV^oodchuek, gnmnd hoir. Common. 

Castor fiber L. Beaver. Becoming rather rare. 

G^omyn barsartus Shaw. Pocket gopher. Abunduut. 

Zapus JindAomuJi Zimm. Jumping mouse. Fairly com- 
mon. 

Mus dtcnmanun Pall. Brown or Norway rat. Common. 

Mnii ratltts L. Bla'k rat. Being supplanted hy preced- 
ing (Joixlan). 

Mfi9 mimcnJiin L. Mimse. Verj^ abundant everywhere. 

Xeotx^ijia flondana'S. and C. Wood rat. One sjiecimen 
:it Iowa Agricultural College, probably taken at Ames. 

ffesp^romys hrwopnn Kaf . Deer mouse. Not rare. 

Hipftpetxmiys imcJugattefisiH Aud. and li^ich. Michigan 
mouse (Godiag). 

Henpfromyn aureoliis Aud. and Bach. (Goding) Xot *sccn, 
:ind I think doubtful. * 

OcJiPlofloii hnmili^ Aud- and Ba^h. (Coues and Allen) 

Arvirofa ripariiutu Ord. Meadow mouse. Common. 

Arvimla aunttnin LeC. Perhaps as common as preceding. 

J^ynaplomyn f^oop^H B^utd. Oiopers' mouse. 

Ftber zibethic^m L. Musknit- AbuiKlant. 

Lepws sylvadctm. Common rabbit. Abundant every- 
where. 

Lepun ramjie^ris Bach. Prairie hare. One sjiecimen at 
Ames. 

Lepvjf caJlotIs Wnn. Jack rabbit (Godiuir). V'erv doubt- 
ful. * 
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MAKSUPIALIA. 

Diadelphys virginiann Sl¥ii\v'- Opttssiun. Confined t«» 
Wooded reirions. 



FRAGMENT OF A CATALOGUE OF THE 
COLrEOPTERA OF IOWA. 

BY PROFS. KKI^BKRT OSBORN iIND H. F. WK KHAM. 

The collections in thi's extensive order of Insects*, are now 
sufficiently full to give u.% we believe, a fair idea of the Col- 
eopterous fauna of the State. We desire however to make 
the list i\9 complete as i>ossible and present this frairment at 
this time mainly for the purpose of requestinof that individ- 
uals having' a cofllection of Iowa Coleoptera would send us 
either specimens or, if accarately detemiinwl, lists of the 
species they iwssess to be incorponited in the list, S*)me credit 
will of course l>e given Urv all such assistance and names of 
species returned if desired. 

The list will have as its principal Iwsis, first, the private 
collection of H. F. Wickham, second the colIe<'tion of the 
Iowa Agi-icultural College, and third, the private collection 
of Herbert Osborn. 

The fra^^ent herewith presented emliraces twenty one 
families containing^two hundred and thirty-nine species. 

As a number of the most extensive families are not included 
the enumeration will possibly exceed five times the number 
teffistered* 



MY EXPERIENCE IN REARING VANESSA 
ANTIOPA. 

BV PROF. F. M. WITTKR. 

{No A hit met ) 



WITTER— OBSERVATIONS ON I.(ESS IN AND ABOUT MUSCATINE. 4o 

SOME ADDITIONAL OBSERVATIONS ON THE 
LCESS IN AND ABOUT MUSCATINE. 

BY. PROF. F. M. WITTER. 
(Adtiraci.) 

The unconsolidated material resting on the drift in and 
about Muscatine possesses man}' of the characters of the loess 
and since it passes by insensible Sfradations into the latter it 
seems rather to belong to the loess than to the drift. 

The lower portion is generallj- most perfectly and beau- 
tifully stratified, the strata consisting of sand, clay, and 
occasionally some gravel, with small boulders of the granitic 
series, fragments of bituminous coal, eti*. A very few cal- 
careous concretions are found in the stratified basal beds and 
at one point good specimens of these concretions have 
imbedded pebbles. In the less evidently stratifiad portions 
abound several species of land shells and the eggs of one 
species are found. But little sand and this of the finest grain 
is found in the unstratifi:.»d higher portions. In this have been 
found the teeth and largely the bones of two examples of 
Rangifer caribou and the greater portion of the antler of the 
same species most probably. Two or three species of fresh 
water mollusks have been found in what appears to be loess. 



THE PARVUS GROUP OF UNIONIDiE. 

nV PROF. R. KLLbWORTH CALL 
(Abstract.^ 

This paper gave a resume of the known facts in the geo- 
graphical distribution of these small Unios and proposed the 
reduction of a number of forms to synonymy. The relation 
of the assumed specific difi'crences to conditions <*learly con- 
nected with environment was pointed out and a somewhat 
close relationship of forms hitherto supposed to be very 
distinct was evidtMieed by the specimens exhibited. The dis- 
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tribution of the various forms was adduced as an argument 
in support of identity particularly of those species which 
occur in Texas and in Geor«^ia. 

The type of the group is the very small form described by 
Barnes from tlie waters of Ohio, This form with consider- 
able variations occurs throughout the eastern half of the 
Unites States as far as the State of New York. To the south 
it ranges westward to Texas and has there been subjected to 
such environmental conditions as to become very much pro- 
longed posteriorly. The sexual variations here are so marked 
that the two fonns, male and female, have been desc-ribed 
under at least two specific names. In Georgia occur two or 
three forms which have been called species mainly on the 
diftVrences of color of the nacre. Some of these at least are 
but modifications of the common Unto parvus of the North. 

The group includes the following species descrilxid by Dr. 
Isaac Lea, of which list those in italics are believed to be syn- 
onyms. In the list the forms which it is proposed to recognize 
as species are given in the order of the date of their descrip- 
tion, s(» that, if for any reason the reader should wish to de- 
termine the chronologic arrangement of the species it will 
be possible to do so. 

Unio glans Lea. 

(Read May 7, 1830J 

''Observations on the Genus £/>ieo," Vol, I, p, 92, PI. VIII, 
Fig. 12. 

Uhiopaulus Lea. 

(Read October », 1840.) 

'•Observations on the Ge^*us Unij,'" Vol. Ill, p. 61, PI. XV , 
Fig. 29. 

Unto minor Lea. 

(Read August i8, 1843.) 

"Observations on the Genus Unto,"' Vol. IV, p. 27G, PI. 
XXXIX, Fig, 3. 
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Unio texasensis Lea. 

(Read March 34, 1857.) 

''Observations ou the Genua Unio^'' Vol. VIII, p. 3S, PI. 
LXI, Fig. 181. 

Unio bairdianus Lea. 

(Read April 7, 1857.; 

"Observations on the Genus Unio" Vol. VIU, p. 42, PL 
LXI, Fig. 18G. 

Unio granultUus Lea. 

(Read March 5, x86o.) 

"Observations on the Genus UniOy' Vol. XI, p. 52, PI. 
XVI, Fig. 46. 

Unio germanus Lea. 

(Read February 5, t86i.) 

"Observations on the Genus Unio,'' Vol. XI, p. 53, PI. 
XIX, Fig. 54. 

Unio bealii Lea. 

(Read June 3, 1862.) 

"Observations on the Genus Unio, Vol. IX, p. 26, PI. 

XXX, Fig. 273. 

Unio marginis Lea. 

(Read May i6. iSfls.) 

"Observations on the Genus Unio,'' Vol. XII, p. 15, PI. 

XXXI, Fig. 69. 

Unio cromwellii Lea. 

(Read May 16, 1865.) 

"Obs3rvations on th3 Genus Unio," Vol. XII, p. 18, PI. 
XXXI, Fig. 54. 

Unio cylindrellus Lea. 

(Read June a, 1868.) 

"Observations on the Genus Unio, Vol. XII, p. 68, PI. 
XLVm, Fig. 121. 
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Unto corvinus Lea. 

(Read June «. 1868.) 

**Obsen^ations on the Genus Unio, Vol. XII, p. 70, PI. 
XLVIII, Fig. 123. 

Unto corvunculus Lea. 

(Read June a, 1868.) 

"Observations on the Genus Unio^ Vol. XII, p. 74, PI. L, 
Fig. 127. 

Unu> vesicularis Lea. 

(Read September 15, 1873.) 

''Observations on the Genus Unto,"' VoL XIII, p. 41, PI. 
XII, Fig. 34. 

The synonymy of this group, therefore, will stand as in 
the subjoined lists and even here there is some doubt that the 
Texas forms should be held to be distinct. 

Unio parvus Barnes. 

U. pavlus Lea. 
Z7. minor Lea. 
U. marginis Lea. 
U. corvinus Lea. 
U, vesiculmHs Lea. 

Unio texasensis Lea. 

U. bairdianus Lea. 
Z7. bealii Lea. 

Unio glans Lea. 

U. pullus Conrad. 
U* granulatus Lea. 
U. gei^nanus Lea. 
U* cTomivelUi Lea. 
U. cyUndreUus Lea . 
U, corvuncidus Lea. 

The type of the group is the form described by Dr. Barnes 
lo which both in anatomy, halits and general characters all 
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the shells herein named show most marked resemblances. If 
the Texas forms be excluded as synonyms, then they will 
fall under the division headed bj' U, parvus. 

The main fact*i on which this sj^ecies reduction is based are 
.set forth in the subjoined tabubir synopsis. The various 
species have been studied in such detail as Uirge series of shells 
from all sections of the south and the west would enable. In 
some cases authors' types have been available. 
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THE GEOLOGY OF CROWLEY'S RIDGE, ARKANSAS. 

BY PROF. R. ELLSWORTH CALL. 
>Ai>strttct.\ 

Oowley's Ridge is a low raiior<* of hills forininof tho only 
conspicuous feature in the topoorraphy of Northeastern Arkan- 
sas, and extends in a general north and south direction from 
the Missouri state line to the city of Helena, where it ends 
abruptly. The total length is therefore about 145 miles. It 
is a range of hills of varj'ing width, its average being alwut 
four to six miles. The elevation is, on the avei*age, from 1 75 
to 250 feet above the surrounding country. The general sur- 
face is very irregular and presents a fine example of quaqua- 
versal erosion, the heads of the numerous ravines often 
departing from the same point. 

The age of the ridge is a matter of some <iuesti<m for it 
is largely made up of deposits that are believed to be of the 
age of the Orange Sand deposits. That the age of the.se 
sands is yet in dispute results from the fact that their mode 
of origin is not well understood, and besides they differ so 
widely at many points of their distributicm. It has, however, 
l>een assumed in these notes that they are properly to be 
classed with the quaternary, and that has been the constant 
reference made; whether this treatment is a proper one must 
be determined bj' additional work in the field. 
. In general, the ridge may be said to be composed of ter- 
tiary strata of Eocene age representing the Claiborne beds of 
Alabama. These lieds contain many Claibornian fossils, 
though the Ostreulcp occur in the greatest abundance. The 
localities 'in which these forms occur most numerously are 
few and widely scattered, but are of the same age and of the 
same value petrographically. The ridge is capped with de- 
posits of loess that are the same in all essential features as are 
the deposits in the regions farther north. These Icess beds lie 
directly upon the gravels of the Orange Sand, and are some- 
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times, thoujrh not ahvsiys, sepnrated therefrom l»y beds of sand 
apparently derived from the tertiary deposits of the eireum- 
jacent region. The eharaeteristic loess-kindehen are present, 
but different from those of the north in bein<r solid and never 
hollow. The ridge represents a mass of cjuaternary and ter- 
tiary sands and elays that have escaped, thus far, the great 
erosion to which the whole region has been subjected since* 
tertiary times. It represents, therefore, the plateau of ter- 
tiary beds which resulted from the retirement of the Gulf in 
the early quaternary. There is little of economic value in 
these deposits, although the shell marl of one or two localities 
promises to have some local value. No min(?ral deposits of 
uny moment are to be found in the ridge, and its top is of 
little afirricultural value because of the difficultv of tillin«f. 
The paper was to be considered as tentative only as an addi- 
tional season of field work was needed to settle some facts 
ccmnected with the genesis of certain sands thought to be ter- 
tiary in age. The iiaal results will appear in the annual re- 
jKirth of the Arkansas Geologic Survey, imder the auspices of 
which orufanization the work was done. 



CYNIPIDS AND CYNIPIDOUS GALLS ON OAKS 
COMMON TO IOWA. 

I!V PROF. C. P. GII.I.KTTI-.. 

For full scientific descriptions of the species herein men- 
tioned see the Uepcn-t of the Michigan Agricultural Society 
for 1888. 

Anffrtciut foUaformiii^ n. sj). The galls of this species occur 
on the under side of the leaves of the white oak {Q. alba). 
They consist of snniU wart-like projections which spread (mt 
in a leafy expanse on all sides so as to remind one of the 
corolla of a rotate flower. Rare. The fly measures about 

[Pkoi. 1. A. S., 1887-9.) 53 f February 19, 1890.] 
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Hix-toiitlis of jni inch in lenirtb; c<»lor of head and thorax 
hlack, fadinir into brown; alnloniiMi a shininjr in-own, darkest 
above; .scntellnm with two pits at base; tr/i/e;*/*^', 13-jointed. 
Mak» not known. 

liiorhiza ruhinus^ n. f^p. The o^lls appear in the fall on 
the leaves of the white ojik {Q. alba)^ a little before the 
folia<re l>e^rns to turn dark brown. They are sn1)-g"lobuhir in 
form, and while growinir are rosy in eolor (sometimes almost 
white), and are transluecnt and pulpy like a <rreen irrape. 
I^'irire speeiniens measure one-eighth of an ineh in diameter. 
After i-eaehiuir their <rrowth, the oralis turn brown and be- 
come only a thin shell which is very smooth and glossy next 
to the leaf. The mature gjdl is somewhat flattened above 
and below. I have found this giill quite common both in 
Michigan and Iowa. The flies emerge late the following sum- 
mer. The fly is about six-tenths of an inch iii length, is shin- 
ing black in color, and has on the joints of the legs a yellow- 
ish-brown. When highly magnified, the body appears to bo 
covered with minute sc»ales. The fly is sparsely haired; an- 
tenuiX!^ 13-jointed ; parapsidal grooves shallow and indistinct ; 
wutellura with two shallow pits at the bast*. Males not 
known. 

Holcaspis basettiu »• sip. The gall of this and ot the suc- 
ceeding species I have taken on the swamp white oak {Q, bi- 
(fjlor} only, but have no doubt but what they also occur on 
the burr oak (Q, mdcrocm^a). The galls of H. bas»eUtt are 
usually found in clusters of from two to thirtj' or more 
crowded together about small limbs. The galls, unless 
pressed out of shape in the cluster, are sulvglobular in out- 
line with a stout teat-like projection which seems to be a 
drawn out portion of the substance of the gall. Medium 
sized galls measure five-eights of an inch in diameter. The 
gall is composed of a corky substance, and has an egg-shaped 
central cell that is easily removed by cutting open the gall. 



Till* <rall d iff CMS from Ji very similar species, //. (9nm'0)Ha^ 
iHass., whick «(rur« on Ao j^jime ojik^, iii tkat tlto Ijittcr has a 
very swalJ, iJmwsl horny, AeatJikc |%r()jjectioiu i,s more ijlohu- 
Jar in foiwa urcI has thereatral cell with its *rrc*atest diaweter 
parallel witSi the Inwh. II. hcnsselfit «n the other kand, has 
the ^frcatest diatneter*of tke eentral cell perpeiKlie^lavto the 
liniU at the point of attaelimont oT the <j[iAl, I atn sure that 
Ai\w wko ha^ 8ee« tj preal fonns «f lM)lh species will never 
mistake tlir «ne for Ihe other. The flies appear m Noveni^ 
3)er, and are ail females. Lonjrtk, o»e-sixth of an inch; pre- 
^ailiiiir colons, bhiek a»d Urown; Hut on aeotfunt of a dense 
irtay i>u1»esceiice whldi covers nearly all parts, they have a 
irra}ish appearance until denuded; anfennre^ l^-jointerl, third 
joint tke lonirest- Thorax marked with what seems to he six 
Jonofitudmal black lines whiek extend partially or entirely 
across it; aMomen shinincr black with a patch of gvixy pubes* 
<*ence beneath tke wings on eitlier side. 

Cf/mps mff)*icen9, n. sp. Irregular rone-shaped galls which 
occur in clustei's on tlnp und'er side of the leaves of the swamp 
oak (Q. bujolor)^ The galls are attached to the mid-rib and 
fall to the ground a little before the leaves begin to dix>p in 
October. These resemble \^r\ muc^h small clusters of Cyntps 
Mrobilana O. S. Fly, black in color; nearly one-eighth of an 
inch in length; body appearing to l)e covered with minute 
scales, when viewed with a high ix»wer; «nfpn?i(J?, 'IS-jointed 
juid slightly clubbed; parapsidal gmoves deep and narrow 
:ind widely separat(»d at collar; alxlomen minutely punctate 
smd set with hairs. Only kno\vii in female form. 

Acraspis villosusy n. sp. The galls ai-e very hard globular 
c'xcrei5cences on the under side of the leaves of the burr oak 
( Q. mac7vcarpa). The galls are light yellow in color and are 
covered with a dense growth of stout hair of the same color. 
I^arge specimens of this gall measure over one-fourth of an 
inch in diameter. The galls contain a single fly each, appear 
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about luid-sttiiimop^ and the flic*^ lK»iri» to i»s<*apr afionf fFic* 
last <>f Octohev- Fly, m-arly one-s^ixth «f an uuh in lon«fth ;: 
prevailing cf^lors cin4uan©n brovvw and Wark. Tfco sides of 
the uIkIoh^u. btive' u l>e:nitifur relvety Iu;ster, cuiu^cd I)y a 
dense jeUowish-giray pulx*«oen<*c whieb suo^jr^^sts the nsime ot 
the >jM?eies^ The wingp are alxn'tecL, l>eiiur *>nty stort s*tuhs^ 
Females only have l>eeii reared. 

^enroterons nigrmuy n, sp. The ;?aIXs of this spi'cies appear 
as small pimpU^s. ou the leaves- of the \vhit<» oak (Q. aWa)^ 
and the Imrr ♦uik (^. nHtrrocarjm). They are from one-six- 
teenth t» (Mie-twelfth of ai» iiK*h in dwimeter, and show 
equally well from either surface of the leaf. Thi* <rallsappear 
in Au<pist and the fliers- eiuer^r*^ the folio win »- summer. Fly,, 
tery smalU aTK>ut iMie^tweuty-iffth of an inch in len<rth, and 
black ii» eoloi\ except the tavsi and ^>iiits irf the lei^j*^ which 
are bvowu. 

Ai)nphif)olips e*H)kH^ ri. sp. (iiiiJailaririll^ ^^it!i central 
cells and stout radiatin<r W)ers. They oicur in the fall of the 
year ♦m the Inids of the r(»d iKik {Q, nrhra), Th(» irrowin«r 
^all reseinble>* very fiuich the <nill of ^1. vHinis^ (>. S., I>at it 
is smaller, and the radiatinir <ii>ers and the outer shell are 
much bi^avier. A little la^foiv tlw^ Unives fall th(»s<» «ifalls drop 
to the ofi'ouiMlf turn fn'otrn in coUw, and noon b<»come much 
shriveled up. The flie**do not appear until late the follow- 
ing summer. Fly, only females wcn-e reare^l. Ix*nofth, one- 
fifth of an inch; «reneral color, ?>Iack; anfentffr^ Kj-jointed, 
with the third joint the longest ; face di^»ply pitted or sculp- 
tured ; thorax and scutellum deeply sculptured : le«:s, amber 
colored; wings somewhat smoky and with a large stigmal 
»»pot. Only females reared. 
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THE LINEAGE OF LAKE AGASSIZ. 

BY PROF. J. ¥.. TODD. 

As Lake Wimii[)eir has sueceedetJ Luke A<^assiz, so the 
latter may trace its lineage back three ages, as follows : 

First. When the ice sheet filled the basins of Lake Agas- 
siz and blocked the valley connecting the Red Kiver and 
James River valleys. Lake Dakobi extended 140 miles long, 
ten to thirty miles broad from Oakes to Mitchell, Dak. 
A level plain 1300 feet above the sea now occupies its former 
basin. 

Second. When the Ice Sheet occupied the second or (xra^* 
Moraine in the #Iames Valley, filling the basin of Lake 
Dakotii, there was a quite extensive White Lake, occupying 
the basin of a diminutive descendant of that name in Aurora 
County, Dak., its altitude aliout l")')? feet. Also, a smaller 
and more transient lake — James Lake — southwest of 
Alitchell, extending into Douglass County; the present alti- 
tude of its western border is about 1450 feet. 

Thii'd. Still earlier, when the ice occupied the first or 
Altamont Moraiiie, en* as s(mie leading glacialists would say 
far antecedent to that time, during the latt<»r part of a first 
glacial e]^(K*h, a gn^at body of water occupied all eastern 
Nebraska, western Iowa and adjacent parts of Minnesota and 
Dakota. Its most characteristic deposit is the Itpss. This 
lake was named Lake Missouri about ten years ago (vide Proc. 
A. A. A. S. 1H77, p. 291). The general level of the loess 
slopes southward, two feet to the mile; and eastward three 
to five feet, west of the Missouri, and one to two feet east of 
it. Its altitude is 1800 feet in Wayne County, Neb., and 
1000 feet at Marysville, Miss<mri. 

(pKor. I. A. S.. 1887-9. J 52 (Feb. 19, 1889. J 



f>>^ IOWA ACADEMY OF SCIF.NCFS. 

Tiider the drift in the Missouri Valley are Liirustriuo clays 
and sjind, which, further west lie directly beneath the hess, 
Htrcm/lifly sug«rcsting the conclusion that Lake Missouri may 
have been the direct successor of the lin(» of grand Tertiary 
lakes, so ably outlim^d by Kin«r (Expl. 40th Paral., vol. 1, 
p. 45^). 

Fourth. Lake Cheyenne <K»cu|)ied the plains from Texas to 
Manitoba and eastward well toward the Mississippi during 
the Pliocene. 

Fifth, Sioux Lake in the Miocene covered the western 
portion of the Grent Plains. 

Sixth. In the Eocene, the surface of the plains was drA*, 
but i)ro}>ably not so further noith. If not, then this Eocene 
lake or bay would fill the gap and connect this royal line of 
lakes with the (K-ean. Possibly Ljike Missouri may have 
done so much later with the Gulf of Mexico. 



ON THE FOLDING OF CARBONIFEROUS STRATA 
IN SOUTHWESTERN IOWA. 

BY PROF. J. E. TODD. 
{Abstract.) 

Most who examined the rocks along the Missouri River in 
the reofion under consideration have been constrained to re- 
cord some folding, but such statements have Iwen rather 
indefinite and have hardly express(»d sufiiciently the iibru])!- 
ness of the folds. 

Bef<n*e notin*^ the evidence of foldinars it will be well for 
us to briefly notice the (character of the strata folded. They 
consist of a mixt^ire of limestone, clays, marlites, slates and 
sandstone. The change from one to another is usually 
abrupt and freijuent. Meek concluded that the nature of a 
stratum changed so much horizontally that lithological char- 
acters were of little importance in determining e([uivalence 
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an udjuceut loc'iilities. This may he tnie conipjircd witli .some 
rogious, but tfee niciiv frequent exposures of tke present time 
make jt quite possiWe to show tkiit tke strata kave fair per- 
sisteuec, and may he traecd se©res of miles hy their litkolw- 
s^ieal and stratigrapkieal ckaraetcrs alone. 

A fairly eomplete section of the meks ol soutkwestern 
Iowa may he found hy placing in order tke seetiou at Wyo- 
ming, the section at Xehraska C^ty, witk Cpoxton's horing, 
{vtdt Haydcn's Final Report, Nebra.«!ka, pjK 1(1 U 3 (♦()), the 
sections at Wil^*cm's, (White's Re|)ort on Iowa, Vol. 1> p. ^5^)^ 
the section at Rock Bluff, and the section below Plaltsmouth, 
(Hayden's Report). Giving tkis iu brief f«riM, omitting the 
finer details we liave the following,- 

SKCXriOX OF riTEK TAKliOXIFEUrtl .S «(»CKS IS S(H Til WESTKUS 

HiWA. 

1. 18 to 19 ft. Blue, red and ash colored clays,with two 
distinct layers of limestone i feet and 4 feet in thickness 
respectively. 

2. 10 ft. Y^ellowish, micaceous, soft sandstone. 

3. 311 ft. Drab, ash, lead C!olored and chocolate colored 
<*lays, witk only one thin layer of bluish limestone. 

4. 12 ft. Limestone in thin layers, light yellow and gray* 

5. 185 ft. Tkin layers, mostly of gray shades, though 
red and blue occur, with five thin beds of limestone and four 
of sandstone. (This is derived only from Ci'oxtou's boring 
;md is quite indefinite both as to its real character and as to 
lis relation to observed sections). 

(). 12 ft. Bluish limestone, inter-stratified with black 
shades and with nearly one foot of fair coal near its center. 

7. 30 ft. Drab clays, enclosing three distinct shades of 
limestone, 2 to 4 feet thick. 

S. 20 to 24 ft. Compact limestone, thin bedded and sty- 
lolitic more or less. 

J». (J to 12 ft. Drab clays carbonaceous in two horizons 
and containing two thin strata of limestone. 

10. 12 to 2.') ft. Soft, fine-grained, yellow sandstone. 

11. 3') to 4") ft. Clays and slates, ))luish and gray, con- 
taininir 3 or 4 strata of limestone, one mucli the thickest. 
siMnetimes 7 feet thick. 
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12. I <> t«T20 ft. LiniesUme yc^lltw aiwl eray ( FuMiItnar)^ 

18. 5 ft. CIhvs. 

14. 4 ft. Yellowish iiK'okereiit suitd. 

IT), 10 to 12 ft. Limc>9!^oiie. 

U>. 25ft. 4ireernsh and i*hoct>tite' clay* aFiovt'jiiKl sJiales- 
^elow. 
449 i9 4iH>ft. Total tWokiM^ss-. 

Tlli^* is a rather sttri^rfein^ result, after ire fcave- lieeii a*- 
rustometl to referr'wMr only 200 feet to the upper earboni- 
ferous, as estimated l>y Dr. White. Some of this uMiy l>e eon- 
sidered somewkat do»btful still, hut at le?ist IVyO feet is 
demanded by facts, as we shiiU see. Tke most freipiently 
exposed raeHilxn-s of the series are the upi)er and l«wer beds 
of limestone, Xos. H aiul 13, which, fr^Hii tbeii' relation to the 
clays aiKl saiui, are especially apt to ffM*m l)enchei^, cliffs and 
foek-houses. It is the upper of these which bas furnished 
the roost stoiie in quarries- as^at South Itend, Weepino^ Water, 
Be!iiH>tt and RcM-a, in Xeln-aska, aixl Shaw's ami Wilsfm's, in 
Iowa. The Siindstoiw? 12 to 1 .'> feet bolovv the linKvstone was 
considered In' l>r. WMiitc to 1k» the lowest stratum exjxxsed in 
southwestern Iowa. Several years resid(vt><(r m the reirion* 
and numerous ol>m»nations of many exposin*es which were 
not accessible to Meek and White, luive l(%l the writer to 
♦conclude: 

First. That thirty to fifty feet of strata lielow the said 
sandstone are exposed in the vichiity of Pacific Juiw»tum, as 
also at Platismouth. 

Second. That the s«iiidsto!ie which l>i'. White discovered 
m)uth of Fremont City is not the equivalent of the said sand- 
stone in the lower i^art of Wils<m's Quany, as he inferred, 
( White's Geol. V^ol. 1, in loc.)^ but is of a considemble hiofher 
geological h<n'izon. This is shown by the followinsr fticts. 

^1.) Althou«fh the two sandstone strata may In? traced at 
nearly the sjime level within a half a mile ot each other, yet 
their associated strata are entirely different. One is No. 2, 
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the other No. 11. The former is the sandstone in the Ne- 
l>raska City and Wyominisf sections, the latter that in the 
Cedar Bluff and Rock Bluff sections, on the Nebraska side. 

(2.) At Jones' Point, just above the junction of the 
Weeping Water with the Missouri, there is a fine expanse, 
which seems to have escaped Meek and Hayden. It shows 
a dip of four to five deifrees to the south-southeast, which car- 
ries over 100 feet of strata, which are exposed as the summit 
of an anticlinal, shown almut a mile north, entirely below 
the level of the river, in less than that distance. 

(3.) The highest limestone in Croxtou's boring at all 
comparable with stratum 8, is that of Nos. 34 and 35, (vtde 
Hayden's Final Report, Nebraska, p. 106), 200 feet below the 
surface of the Missouri. As this stratum hiis been quite con- 
stant for twelve to fifteen miles east and west, it may fairly 
presumed to be so to this distance south, and makhig fair 
allowance for the obscurities of boring records we may con- 
sider the identification quite probable if not demonstrated. 

(4.) Taking the bottom of stratum 8 as our plane of ref- 
erence, we find a high anticlinal axis in the vicinity of Platts- 
mouth on the Missouri, and a little east of Weeping Water 
town, on the stream of that name, and a lower one more 
clearly exposed one and one-fourth miles above Jones' Point 
on the Nebraska side of the Missouri, and a little south of 
Wilson's on the Iowa side of the valley. The sharp fold im- 
mediately south of the latter which has been noted at Jones' 
Point may become a fault south of Wilson's. 

The position of the bottom of stratum 8 is illustrated con- 
cisely in the following table: 
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(o.) The trend of the fold at Jones' Point is north 50 do- 
gveQHy east (K) degrees, approximately parallel with the 
northern border of the carboniferous, viz: a line passin^r 
through Dunlap, Iowa, and Rockport, Omaha and Ashland, 
Nebraska. Also with several exposures in Nebraska and 
Iowa which may be found to be along the higher anticlinal, 
viz: Roca, Bennett, Weeping Water, Glenwood, Malvern 
Macedonia, etc. 

(6.) Paleontological evidence seems to coincide with the 
conclusions from stratigraphy. Of the more than one hun- 
dred species, listed by Meek as found in eastern Nebraska, 
twenty are found north the steep fold at Jones' Point and not 
south ; forty-seven are found south which are not north, and 
thirty-five are found on both sides of the line. 
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"ITie third annua) session of the Aeadeniy was held in the 
tity of Des Moines on September 5th, IH?<9, in the Science 
Rooms of the Hiofh School huildinsr. There were present 
a goodly number of the workin<? naturalists of the State. At 
this session the following papers were presented, and are here 
given in abstract. 

THE BLUE QUAIL (CALLIPEPLA SQUAMATA) IN 

IOWA. 

BY PROF. J. K. TODU. 
{A bit r tut,) 

A specimen of this bird was exhibited, which was shot at 
Tabor, Iowa, May 20, 1889, The occurrence of this species, 
which ranges frcmi Texas southward, was connected with the 
mildness of the past winter, and the great reduction in num- 
bers of the common quail, m southwestern Iowa for the last 
few veal's. 



IS THE PLUM CURCULIO DOUBLE-BROODED? 

BY PROF. C. P. GILLETTE. 
( A 6*1 r act) 

In this paper it was concluded that the plum curculio is 
not wholly or even very largely double-brooded at Ames, 

[Pkoc, L a. S., 1887-9.] 63 [Feb. 94. '889. J 
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Iowa. The more important facts gathered during- the piist 
Hummer bearing? upon this subject were: 

Kgg laying began about the 2.3th of May and practically 
ceased by the last of June. Eggs began again to be depos- 
ited in considerable numbers about the 20th of July. Un- 
hatched eggs were found constantly from July 22 to August 
22, The number of eggs laid after July 20, on trees where 
counts were made, was over one-fifth as great jis the number 
laid before that date. The beetles reared from early stung 
plums Ixrgan appearing in the breeding cages as early as 
July 22. Beetles were seen pairing July 22. The eggs of 
the late punctures hatch as well as any a!id the larva? develop 
in the plums. 

ON THE DISTRIBUTION OF CERTAIN HEMIPTERA. 

BY PROF. HtRBKRT OSBORN. 

The Hemiptera present some instructing cases of special 
distribution, a few of which are considered. The relation of 
the distribution to distribution of food plants is discussed and 
cases cited where there is apparently entire independence of 
climate, latitude, altitude, etc. For several of the species 
localities are recorded which extend the range of the species 
as heretofore known. The species mentioned more particu- 
larly are: Anasa armigera^ Alydiifn pilosuluH^ Leptocoris trt- 
?nV^a/tM (recorded for eastern Iowa), Macrocoleus coagulatusy 
Emblethis arenartusy Calocoris rapidu»y Pygolamput pectoraltSy 
Melanocai'yphus bicrucis. 



ON THE WAX GLANDS OF THE PEMPHIGIN^. 

BY PROF. HF.RBERT OSBORN. 
(AMrmct.) 

After co!isidering the accepted ideas concerning the wax 
glands of the Cocctdre and Aphidce^ the pnper describes the 



MALLY-HISTORY OF MOMOSTF.GIA (SELANDRIA) IGNOTIA. 65 

.structure of these glands in Pemphigtia tessellata Fitch as an il- 
lustration of the unicellular form, (apparently the only form 
hitherto recognized), and in Schizoneura crataegi OestUind, 
Hs illustrating a complex gland. In the latter the waxy se- 
cretion is forced through chitinous rims to cup like glands, 
the glands arranged in clusters four to six or seven in a clus- 
ter and each composed of numerous cells. 



ADDITIONS TO THE CATALOGUE OF IOWA 
HEMIPTERA. 

BY PROF. HERBFRT OSBORN, 

The additions to my list of two years ago presented in this 
contribution number thirty and I have a few species undeter- 
mined that can probably be included by the time the full list 
is published. 

LIFE HISTORY AND EMBRYOLOGY OF MONOSTE- 
GIA (SELANDRIA) IGNOTIA (NOR). 

BY PROF. FREDERICK W. MALLY, M. S. 

This paper was a brief extract, giving the more important 
results of a study of the above named species as effecting the 
strawberry, and included in a Thesis prepared for the degree 
of Mjister of Science at the Iowa Agricultural College, Ames, 
Iowa, and is published ni Insect Life, Vol. II. 

ITic adults of this new strawberry pest appear about the 
1st of April and begin egg deposition soon after. The period 
of greatest deposition being about the middle of April. In two 
weeks the eggs hatch. Larvae are found from the middle of 
April, being most abundant during the first half of May, and 
by the 1st of June all the larvae have matured and entered 
the earth. 

The larvae of Monostegia ignota {Nbr,)j are distinguished 
from those of Harpiphorus maculatus by having a uniform 

[PRDC. I. A. S.. 1887-9.] 65 [February 26, 1890.] 



(^ fOWA ACADRMr or fyCTEKCZS- 

pttle bn)\rii head, while the latter hjive oiie bhiek spot fr.iek 
of each eye and one on the vertex. 3f. ignota i* probahlv' 
i»ii)<rle brooded, a» n©iie of the hirvie which entered the earth 
June 1st have pupated, hut up to date, Septemlier 2d^ 
have only contracted to one-half the length. 

Monostegia ignota appears and aorniiK dinappean^ about a 
month earlier than the old pe»t //. maculatus (Nor.). The 
young lan'8&, therefore, are plenty before the strawberr}' 
plants l>egin blooming' and hence run l>e ejuHly externiiiiated 
by the application of any of the arsenical ix>i8oiis without 
the danger of poisoning the berries. Tliese poisons can be 
effectively applied alnmt the latter part of April cm- first of 
May. 

THE CRYSTALLINE ROCKS OF MISSOURI.* 

BY PROF, KRASMUS HAWORTH, PH. D. 

In the May and June numbers American Geologist the 
writer published a preliminary description and classification 
of the crystalline rocks of Missoui'i. Since that time con^d- 
arable more field work has been done, and much new material 
gathered which is now iKtiug exaniint^d in the laboratory. 
Thus far nothing has been discovered whicli would originate 
any new ideas regarding the geology or petrography of the 
distri(;t under dis(*ussion, but a great deal of evidence has 
been obtained confirming views 2idvan(*ed in the publication 
above mentioned. 

The relative ages of the crystalline and sedimentary rocks 
may now bo ccmsidei-ed established. The sediu>ent-ary rocks 
are younger than the underlying granites and porphyries. 
This has been stated by every geologist who has written on 
the subject, but the evidence, so far as made known, was sim- 
ply that of super-position. This evidently is not conclusive ; 

I. Keud by coiiMriu or ihc Uircvior of t lie V. S. Giologiial Survry. 



TIA^ORTB-CRYSTALLl^F. KOCKS OT MISS )UK1. fi? 

for if the jrraaites and porphyries are erupUves they uai^ht 
l>e beneath the sedimeutary ntcks iu many places and still be 
the youngrer. 

The writer observed^ iii iii:uiy localities, limestoaes and 
^andstoaes, and coughnnerates which had Ifra^nnents of the 
<;ry8talljiie W)ck8 imbedded iu tJiem, varyins: i« size from very 
>imall to more than two feet ia diameter. It is the rule 
rather than the exception that these fragments are present* 
There riui therefore he \w doubt whatever but that the sedi» 
«ieiitnry nicks are younger than the underlying granites and 
porphyries. This is all the more iateresting on account of 
the conclusion reached by the Director of the Arkansas State 
Geological iSurvey, which had heretofore been counted 
archaean.'* 

The porphyries and probably the granites of Missouri are 
unquestionably of eruptive origin. Both the field and petro- 
graphical evidence iu support of this proposition has been 
«^reatly increased since June, 1888, 

The interesting relations between the porphyries and gran* 
ites have bc^n studied in detail in several localities. At 
present positive statements cannot be made, but it seems 
probable that the granites and porphyries belong to one and 
the same eruptive mass. The granite areas are quite small, 
some of them mejisuring only a fraction of a mile in diameter 
while others are three or four miles. The boundaries be- 
tween the two ro'/ks were traced in different places, and 
hand specimens carefully tiiken for petrographic study. All 
the evidence gathered favors the view advanced above. 

In the AmericHh Geologist, Vol. 1, p. 290-291, the writer 
hjis figured certain enlargements of feldspar crystals in the 
granite, and explained this sex^ondary growth by supposing 
that the enlargement took place prior to the final consolida- 
tion of the magma. Prof. J. W. Judd luis done me the 

J. Am. J. Science: (3). 38, 50, July, 1839. 
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honor to reproduce these dniwiiijrs in the Quarterly Journal 
of the Geolofifieal Swiety for May, 1889, p. 183, in an arti- 
cle: "On the Growth of ("lystals in Igneous Rocks aft^r 
Consolidation.^ In this interesting pai>er Prof, Judd con- 
cludes that the crystal enlargements from Missouri helong to 
the same general class ol)served in fragmental rocks by dif- 
ferent workers, especially by Irving and Van Hise.^ 

It seems to the writer that the examples produced by Prof. 
Judd from Mull, in the Western Isles of Scotland, are so dis- 
similar to the Missouri specimens that it is unsafe to class 
them together. His is a Labradorite-andesite with large por- 
phyritic crystals of labradorite, and a glassy base. The Mis- 
souri specimens are from a fairly well crystallized granite; 
one having idiomorphic crystals, it is true, but which is verj' 
far removed from a rock with a glassy base. Judd's idea is 
that "the growth of crystals of felspar and quartz goes on, 
at the expense of a more or less vitreous matrix, long after 
the solidification of the rock," etc. 

Neither the field work nor the laboratory work on the Mis- 
souri crystalline rocks is completed. The writer will hold 
himself ready to alter his views on any of the subjects, or 
to entirely abandon them, should subsequent evidence demand 
it. 

THE NATIVE FOOD FISHES OF IOWA. 

BY PROF. SETH R. MEKK, M. S. 

{A6ttrac^^ 

In the waters of Iowa, including the Mississippi River 
along her eastern border, are found aliout one hundred spc- 
cias of fishes, of these about thirty-six are usually found in 
our markets, and are regarded as food fishes of more or less 
value. About eight of the remaining species are large enough 
for food, but for various and just reasons, have no market 



3. See Bull. 8, U. S. G. S. and Am. J. Science, (3). 30. 333, 35. 
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value. In some the flesh is poor, lough and rank flavored, 
while in others it is dr>% tasteless aiid full of veiy small bones, 
Araon«^ such are the shovel-nosed sturgeon, the dog fish, the 
garpikes, the hickory shad, the skip jack and others never 
used more than once for food by the same pei*son. 

The remaining species are all small, and while directlj' arc 
of no value, yet indirectly are of much importance. These 
^mall fishes, tos^ether with the youn;? of all species, furnish 
much of the food for the large predatory fishes. 

In the present paper is given a systematic list of our native 
food fishes together with a few notes as to their distribution 
in our waters, their habits and their value as good fishes. 

Detailed descriptions of all the fishes enumerated in this 
paper can be found (I) in Jordan and Gilbert's ** Synopsis 
of the Fishes of North America," published by the Depart- 
ment of the Interior. (2) *SJordan's Manual of Verte- 
brates of Eastern United States," published by A. C. Mc- 
Clurg & Co. Descripti(ms and figures of most of them are 
found in " History of Aquatic Animals," published by the 
Census Bureau- 
Family I— POLYODONTIDJE. 
2. Polyodon spaXhnla Walbaum. Paddle Fish. 

This species is known by the prolongation of the long, flat 
blade which overhangs the broad terminal snout; it inhabits 
only the hirger streams of the Mississippi basin. In this 
State specimens are occassionally taken from the ("edar River, 
the Iowa Kiver, the Missouri River and from the Mississippi 
River. It no doubt inhibits all of the larger streams of the 
State. Fishernien on the Mississippi River find it mf)re com- 
mon in the fall and then in bayous. It lives chiefly on small 
forms of animal life which it stirs up from the mud with its 
long snout. This remarkable fish attains a length of six feet 
and is but little esteemed for food. 
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Family 2— ACIPENSERID/B. 
2. Acipenser mbuundus Ijc Soeur. l-ake Sturgeon, Rock Stiirgeoit. 

This species may be kuowu from the shovel-nosed sturgeon 
by the presence of spiracles, the sub-conic snout and by the 
tail which is not depressed nor completely mailed. This 
si)ecies is common in the Mississippi River in the spring, 
rather scarce at other times of the year. I have no positive 
record of its being tjiken in streams within the state, yet it 
no doubt inhabits them. It reachas a length of six feet and 
is a fairlv good food fish. 

Family 3— SILURID^, 

3. Ictalurus furcaiuj^ Cuv. and Val. Chuckle Meaded Cat. 

This species may l>e known by its deeply forked tail, and 
long anal fin, the latter with thirty-two to thirty-five rays. 
This species is not common in the state, and is found only in 
the larger rivers. It reaches a length of two and one-half 
feet and is the best food fish in the family. 

htalurus punctatus, Rafinesque. Channel Cat, Silver Cat. 

This species differs from the above in having twenty-four 
to thirty rays in the anal fin. It is common in all the 
streams and the larger bodies of water in the state. It is 
larger than the preceding, and as a food fish is not distin- 
guished from it. 

4, Ameiutus nigricans, l>e Sueur. 

This species is distinguished from the other Ameiuri by 
having a forked tail, and from the two preceding it can be 
recognized by its more robust form and darker color. I 
know of no specimens of this species Inung taken in this state 
except from the Mississippi River. It no doubt inhabits the 
larger streams. This is the largest cat-fish found in the state. 
Specrimcns of immense size used to be taken from the Mi>sis- 
sippi River, some said to weigh two hundred pounds. At pres- 
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ent one is seldom taken reaching a weight of sixty pounds. 
It is a good tood fish though its flesh is rather tough. 

5, Ameiurus tMlaiis, Le Sueur. Yellow Cat, 

The tail is not forked in this species and the following spe- 
liies of the genus. Anal rays twenty-four to twenty-six rays. 
I have collected but one specimen of this species in the State; 
it was taken from Indian Creek near Marion. This species 
attains a length of twelve to fifteen inches. It frequents 
sluggish streams and still bodies of water. The large head 
and small body prevents this species as well as the two fol- 
lowing from ever being used extensively as a food fish, all 
rank fairly well as food fishes, especially when not taken 
from warm stsignant pools. 

6 Aftieiurus tubulosus, \jt Sueur. Bull Head, Horn Tout. 

Anal rays twenty-two, similar to the preceding. This fish 
is very tenacious of life. It is common everjwhere in the 
State yet less so than the following. Length twelve inches. 

7. Ameiurus meias, Rafinesque. Small Black Cat. 

Anal rays eighteen to twenty. Found with the pre<*eding 
from which it not distinguished }»y fishermen. 

8. Leptops oHvaris, Rafinc.-c|ue. Mud Cat, Flat Head Cat. 

This is the largest of the cat fishes except A* ntg7*tcan.s 
from which it may be distinguished by its flat head and 
shorter anal fin. Anal rays twelve to fifteen. It inhabits 
the larger streams of the State and is less common in the 
Mississippi River than in fonner years. It reaches a weight 
of seventy-five pounds, but seldom one is found at present 
which reaches half this weight. A very good food fish. 

•Family 4— CAT08T0MID/E. The Suckew. 
^ /ctiohus cvprhulta, Cuv. and Val. Common Bufialo Fisu. 

This species may be distinguished from the other bufl'alo 
fishes^ by its thin lips, large? terminal mouth, which is pro- 
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irac'tihle forward. It iiihahits still water and i& seldom found 
in the river eurreuts. Very comiiKMi in bayous. It is exten- 
sively used ns a food fish, though its flesh is rather coarse and 
full of small bones. It frequently reaches a weight of thirty 
pounds. 

>o. Ictiabus urus, /Vg;a^9tz. Razor Backed B«flak>. 

Known })y the thin lips and the sul>-inferior mouth which 
is protraetible downwards. It is very similar to the preced- 
ing, and more frequently found in the river current. Length 
about two and one-half feet, 

II. Jctiebus f»ubaluSfK2kii\ycsi\iie, Small Montbed Buftalo. 

Lips thick and sucker-like, mouth sub-inferior* Common 
in Mississippi Kiver, less frequently taken in bayous. It 
reaches a length of two and one-half feet and is usuall}' moi^e 
abundant in the market than any of the buff'alo fishes. 

12, Cycleptus elongaius^ Le Sseur. Black Horse, Missouri Sucker. 

This species is known by the very long head, pointed snout 
and small eye. Not common, and found only in the larger 
streams. It reaches a length of two and one-half feet, and 
is more highly esteemed for food than any other of the 
suckers. 

13. Caicstiftnus lerei, Mitchell. Common Sucker, While .Sucker, Kine Scaled Sucker. 

Known from the other suckers by the smaller size of the 
scales on anterior part of body, sixfy-five to seventy scales in 
lateral line. This is one of the most abundant fishes in Iowa. 
It reaches a length of one and one-half feet. As a food fish 
it is of little value. 

14. Erimyzon sucetta^ Lacepede. Chub Sucker. 

This is the only sucker found in the State without a lateral 
line. It is not common in the streams of Iowa. It seldom 
exceeds a foot in length and is little valued as a food fish. 
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15. MinytreMa mtlatwps, Jordan. Striped Sucker. 

Oil each scale is a black spot, these sjwts forming dark 
longitudinal stripes. I have found this fish only in Squaw 
Oeek, near Ames, Iowa, and in the bayous near Muscatine. 
It is not very common and is usually taken in the spring. 
Too small to be regarded as a good food fish. 

16. Moxosit'ina duquesnei^ \jt Sueur. Common Red Horse, Mullet. 

This species may be known by its slender form and the 
larger scales on the bodjs about forty-five in the lateral line, 
pale and silvery. The species is very abundant in the State. 
It reaches a lengfth of two feet and is not reffaixled as a val- 
uable food fish. It is found usually in clear water. 

Family 5— SALMONIDA. The Salmons. 
17. 5fi/«r/iwiify<>«///M/fj, Mitchill. Brook Trout, Speckled Trout. 

On May, 14, 1889, a specimen of this species was taken 
from Mad Creek, Muscatine, Iowa. I am also informed by 
Mr. Minott, a well known hunter and fisherman on the Cedar 
River, that they used to be found frequently in a small tribu- 
tary of the Cedar River, near Mt. Vernon. At present but 
few are taken in Iowa and these are stragglers from farther 
north. I do not know of other salmon being taken in Iowa. 
As a focKl fish the brook trout ranks among the very best. 

Family 6— ESOCID/E. The Pikes. 
iS. Esox vermUtiliUus, I^e Sueur. Little Pickerel. 

This species is known fnmi the other pikes of this region 
by its entirely scaled cheeks and opercles. It is quite com- 
' - •*>. ^mon in this State. It attains a length of twelve \m fifteen in- 
ches. Its flesh is excellent, but its small size makes it a food 
fish of little importance. '* It delights to quietly loiter in the 
shelter of the pads of the pond-lily and in the shadows of the 
dense masses of Potamogelon^ a few inches below the surface 
' of the water. Motionless, in such situations, it awaits the 
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coming of the unwarj' minnow, when, quicker than thought, 
it darts upon its prey, and while you look sinks slowly from 
sight. There is no apparent motion of fin or tail, but ere you 
realize it, the ravenous beauty is gone. Its coming to the 
surface is as motionless and unexpected." — CalL 

19. Esox i net us, Linn.eus. Pike, Northern Pickerel. 

This species is known by the half bare operdes and by Ik?- 
ing light spotted on a darker back ground. The habits of 
this species are similar to the preceding. It attains a length 
of four feet and is one of our very best food fishes. It is a 
favorite game fisli and manv are cauw'ht each vear by an^lei-s 
in the lakes in this state. 

20. Esox mtbiiior, Thompson. Muskallunge. 

This species is known by the absence of scales ou the lower 
half of the cheeks and opercles and by being dark spotted on 
H lighter back ground. The muskallunge reaches a length 
of six feet and attains a weight of over eighty pounds. It is 
one of the most voracious of fishes and decidedly gamey. 
They are found only in small numbers. Specimens are occa- 
sionally taken in the Mississippi River. The head of a large 
specimen taken from the Skunk River, near Ames, is in th<* 
Iowa Agricultural College Museum, others are said to have 
been taken from the same place. This species is not always 
distinguished from the preceding. It is m\ excellent food 
fish. 

Family 7— ANGUILLID^. The Eds. 
21. .iM^uiiia rostra fa, I. e Sueur. Common Ameiican Kel. 

The common eel is found in all the larger streams of the 
State, though it is not abundant anywhere. As a food fish 
it ranks well. 

Family 8— CENTRARCHID^. The Sun Fishes. 
22. Pomoxis sparoides, Lacepetle. Calico Bass, Grass Bass, Crappie. 

This species is very abundant near Muscatine. It is usually 
called crappie and usually not distinguished from the latter 
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l»y the fishermen. It can be told from other s^uu-fishes in this 
*State by the presence of seven or eight dorsal spines and seven 
4inal spines. It reaches a length of twelve inches and is a 
fairly iifood food fish. 

23, P^moxis annulathy Rafinesque. Crappie, Uaichelor, New l.iglH. 

Apparently much loss abundant than the former, from 
"which it difFei's chiefly in color and one less dorsal spine. 

24, Amhhplites rnpestris^ Ratinesque. Rock Bass, Red Kyc, (Joggle Eye. 

The only sun-fish found in this State with nine dorsal and 
six anal spines. It is quite common in this State. It attains 
n length of about twelve inches and is a g(KKl food fish. 

25. Chaenohryttwr* guhsus^Cyxs.-w^^ Val. War-Monlh, Red Kye<l IJreain. 

Similar to the preceding but with three anal spines. It is 
:i very voracious fish, living in sluggish and grassy waters, 
quite conmiou in bayous along the Mississippi River. I have 
not seen it elsewhere in the State. Length twelve inches; a, 
good food fish. 

2f>. Lcpomis cyaudlus, Kafines«|\je. (ireen S\ni Ki-h. 

27. Lepomis tntj^aiotis, Uafinesque. I-ong Kare<l Sun V'\y^\\. 

2S. Lf points pal lid us, Milchill. Hlue Sun Fish. 

29. I^pomis \;ibbosHS, I.inn.^riis. Common Sun Fish, Pumpkinsee<i. 

These four species arc found throughout the State, the last 
being the more abundant. Their tlcsh is fine but their small 
>*ize prevents them from being important food fishes. 

y\ Mhreplerus Jolom'wu, Lacepede. Small Mouthed Black Basj>. 

31. Micropterus salnuyides, Lacepede. Large Mouthed Black Bass, Oswego Bass,. 

These two species are perhaps our best game fishes. They 
are found in considerable numbers in the rivers and lakes of 
the State, one seems aliout as abundant as the other. They 
grow, about the same size, seldom exceeding a weight of eight 
pounds. The small mouthed bass is a dull olive green, the 
young with cross bars. The large mouth(*d is lighter with 
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HHually a broad Airk latci-al bancU A^ JcmkI fehes fM)fh ;rr<? 
amoii;r ♦^ur bo«t. 

FwinTy qr-PERCID^Kw Tlie Ftrciio , 
52. PercM flavrfC€ns\ Milchilf. Vellow fcnrh. Kinged Ferchu 

Thfo »p€!i*ie» 18 qiiitc CDiiiinoii in this State e^jiwially 111 
«()me of OUT northern lakes. It seldom reaekes a leiiafth of 
fifteen inches. It i»agfM)d sranie feh. Its small *izr prrveut* 
its being an important food fish. 

33* Sliwjiedion tntreum. Wall tTyefl Fikr, Jacic Salmon, 

Thi» j^peeie* i» oiie of our moBt imp«>rt:iiit food fehes*. it i» 
taken in hirge number? every year in Spirit Lake and in our 
larger streams. It is an excellent gjinie Ash, reaching a 
weight of twenty to forty pounds. 

34. StiztsteditH canadenre. Smith. Sangrr, Sanil Pike, Gray Pile. 

Similar to the above but smaller, and perhaps le»» abun- 
dant, 

Fanriry 10— SERANID^. TWSea Basses. 
55. R0CCUS chys^s, Raftnesqve. While Bass. Striped Bass. 

This speeies is not very abundant in the Slate, It seldom 
reaches a length of fifteen inches. It possesses some of the 
qualities of a game fish and as a food fish is not very inferior 
to the black bass. 

Family li — SCIENID/B. The l>nims. 
30. AplffidatiatiiS grumiieus, RaBnesque. Fresh Waaler Drum, Croaker, 

This sjiecies attains a length of tW4i feet or more but is a 
fo<Kl fish of inferior quality. 



NOTES ON THE NATIVE FOREST TREES OF EAST- 
ERN ARKANSAS, 

BY PROF. R. ELLSWORTH CALL. 

(AMract.) 

During the summers of 1888 and 1889 opportunity was 
present^nl the writer, in connection with geologic work on 
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the Geolo^yiejil Survey, to study somewhat carefully the tree 
flora of the region east of the Iron Mountain Railroad and 
north of the Arkansas River. These oriofinal notes, thus 
made, have been checked by various fragnientary publications, 
chief of which are those by Prof. Leo Lesquereaux.* Prof. 
F. L. Harvey,t Dr. Charles S. Sar«rentt and Dr. George 
Englemaun.** 

So far as known to the writer these references contain the 
<mly reliable information (m the forest regions of eastern Ar- 
kansas accessible to the student. The value of the first, great 
Hs it unquestionably is, is somewhat lessened by the too gen- 
eral statements pertaining to habitat and, further, by the 
questionable identification of certain forms. 

These causes of error could not well have been avoided, 
however, since the observations included in the report were 
made under great limitations of time, having been com- 
menced in the month of October and ended in December. It 
is understood that neither flower nor fruit was accessible in 
many instances and thus it happened that on the most trivial 
general characters alone, plants includmg trees, were credited 
to the floia of Arkansas that have not since been seen by any 
observer. With respect to the other references, little need 1)6 
said, more than that they are generally quite accurate and 
affoi"d valuable and reliable information for the State gener- 
ally. Little, however, can b3 gleaned from them except in 
a most general way, respecting the trees of the area limited 
almve. It is hoped to contribute, herein, a little specific in- 
formation based upon careful and extended observation, par- 
ticularly of every county from Helena north to the Missouri 
line and west of the St. Francis River. 

*** Recent Botany and General D'xtribution of the Plants of Arkansas/* in Second Report of 
the Arkansas Geological Survey for the years 1859 and t86o. (Philadelphia 1860). pp. 346-399. 

t " The Forest 'rrees of Arkansas/* (Cincinnati', tS83« being a reprint irom the American Jour- 
nal of Forestry, lor June and July, i8d^. 

X Tenth Census of the United Slates, Vol. IX, ''The Forest Trees of the United States/* (Wash- 
in^on 1884.) 

** Transactions of the Academy of Natural Science of St. Louis, Vol. III. No. 3, p. 371. et s^. 
(1876), and Vol. Ill, No. 4, pp. J85 and 5S9 ft seq^ ''About the Oaks of the United States.'* 



Fully four-fifthi* of the State of Arkausaai is still tovered 
with primitive forest. During t!ie la*t deeade only has niueli 
been done 1>y the hand of man towaixl the removal of this^ 
vast forest, but si> suited appear to be the soils and elinmtir 
eonditions to the great development of an arbcneal flora that 
even in those regions once praetieally cleared of the forest 
there is now a rank growth of the common form* of hai*dwoocl 
trees; tl>e cleared pine areas, too, give promise of future val- 
uable forests*. So that Arkan»iis is s<ftill, practically, a forest 
covered State. 

As a whole the State ma}' l)e divided rouglily into two 
prime areas, the gi'eater of which may In* denominated the 
lowlands. Something more than one-half of the total area 
of the State will be included in this division. The remaining 
Bection comprises the Arkansas portion of the Ozark uplift, 
which consists of numerous somewhat parallel ranges of high 
rocky hills or low mountains trending south of westwai-d, 
and which have a constantly lessening altitude a» they are 
traversed at right angles or toward the south. To the east- 
ward the highland area is limited by the [palaeozoic S(»arp, 
which may be, for our purposes, indicat<»d by the course of 
the St. Ivouis, Iron Mountain & Southern Railroad. The 
total area alK)ve sea level is only about eight hundred square 
miles or little more than one and one-half per cent, while by 
far the gi'eater portion of the State will fall below four hun- 
dred feet elevation. This higher portion hjis a large number 
of interesting trees and shrubs, some of which are peculiar to 
it, but lying without the area personally examined, is with- 
out the proper scope of this paper. Attention may, however, 
be called to the fact that very many of the lowland trees pen- 
etrate far within this hilly country but keep in the main, 
along the valleys of the larger streams — the Arkansas, tlie 
Little Red, the White and the Black Rivers. This is espc- 
(^ially true of the cypress, sweet gum, willow-oak, overcup- 
oak and post-oak. 
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For the purposes of this sketch eastern Arkansas may be 
ix)nsidered a great alluvial plain underlain more or less deeply 
with deposits of quarternary ao^e overlying — thouirh the quar- 
ternary is sometimes wanting — the heavy beds of elays and 
sands of tertiary a<re which constitute the chief gfeolo^jic fea- 
ture of the ai^a. The soils are generally stiff and clayey> 
s<mietimes (•ontaining considerable sand and are always cold 
and wet. That is, the sulwoil is a haixlpan, often of great 
thickness, and utterly incapable of complete drainage by 
either natural channels or artificial methods. The tree flora, 
therefore responds in character to these physiographic and 
jjeolooric conditions. A few larw and slusrirish streams trav- 
erse the area among which arc* the Arkansas^ White, Cache, 
Anguille and St. Francis Rivers. In the Iwttom swamps of 
all these streams occur great patches, often miles in extent, 
of cypress- Taax>c/ewm dtsttchnm Mich., while around the borders 
of the cypress swamps are found dense growths of hardwoods, 
among them the willow or water-oak, white-oak, post-oak, 
l)lack and sweet gum, winged elm, and several forms of Caryay 
notably the shell-bark hickory and pecan. 

Within this area the chief topographic feature of imi)or- 
t.ince is Crowley's Ridge, a range of low hills which enters 
the State from Missouri in the northeast part of Clay ('ounty 
and extends southward, with varying width, to Helena, in 
l*hillips County, a distance of some one hundred and forty- 
live miles. The geology of the ridge is, briefly, about as fol- 
lows: Deposits of quaternary age cap it, the Icess being the 
<hief petrographic feature of the southern half. This lacust- 
vine or fluviatile terrane lies directly upon a gravel bed, of 
varying thi<rkness, which is believed to be correlated properly 
with the Orange Sand gravels. Following this member are 
vari-ir(>lort»d cross-bedded, and sometimes indurated, sand- 
'^tones and clays of tertiary age, the lowest strata yet ob- 
M»rved beinif Ko«*ene in aire and belonging to the Claibornian. 



^(1 IOWA ACADKMY OFSCIENCFS. 

These tertiary strata out-tTop in the ravines throughout the 
ridge wherever erosion has removed the quaternary deposits, 
and also, in a measure, may l>e seen throuirhout the ridge at 
its foot, partic'uUirly along the esistern portion of the south- 
ern half and the western portion of the northern half. Aside 
from the loess deposits the soils of the ridge are noted for the 
amounts of silieious matter, including siuids whieh they con- 
tain, and for the paucity of lime in the form ot the carbonate. 
Except in the case of the pine — Pimt^ mitis — the tree flora 
does not respond, in any certain measure to this chemic con- 
dition of the soil. The ridge is botanically interesting as fos- 
tering the growth of a few tree-forms found nowhere else in 
the State of Arkansas, though abundant in other States in 
similar and likewise in diverse soils. 

Of the Coniferoe only the short leaved pine — Pinus mitis — 
and the cypress occur. North of the Arkansas Prof. F. L. Har- 
vey reports the occasional occurrence of the * 'old-field pine" 
— Pinus tceda — but it is confined mainly to the suitable areas 
south of that stream and is never conspicuous north. Only 
the common short leaved form may be seen at any point north 
of Helena. In connection with this form it may be observed 
that the distribution of trees in eastern Arkansas is deter- 
mined more by the general uniformity of soils and topo- 
graphic features presented than by any marked diff'erences in 
climatic influences. This species is found mainly, on sandy 
or gravelly ridges and is confined almost solely to the high- 
est portions of Crowley's ridge, though small areas, as narrow 
strips, are found along the White River, but mainly south of 
the latitude of St. Francis County. North of that latitude 
the pines do not, as a rule, descend to the bottom lands at all. 
On these highest ridges there is a thin covering of quater- 
nary soils, mixed with varying quantities of tertiary sands 
and clays. It is, as a whole, a highly silieious soil, of no 
possible agricultural value when the forests shall have been 
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<)iue ivmoved. Cr()\viiiu«( as it docs tlie tops of theso hij^hest 
ridi^os the pine zone, in this portion of Arkansas, is comprisod 
within a sini^lc narrow strip of country, usually not nioro 
than on(»-ha!f to three-fourths of a mile wide, tliouirli iu 
<xreene and Poinsett Counties the «freatcr width of Crowley's 
Eid^jfe permits of a series of somewhat parallel rid«res the 
tops of which are often crowned with pines. At such places 
the zone may widen to two or even three miles. 

80 great have been the inroads on the pines of this narrow 
belt that comparatively little of marketable value now re- 
nnuns and that little is difficult of access, bein*^, for the 
most part, far removed from railroads. The topo<ifraphy of 
the ridofe likewise renders its removal a matter of ex- 
treme difficulty, and the slow moving ox team can alone be 
used to advantage among its steep slopes. But since pine 
replaces pine in this region a judicious cutting of the inter- 
mixed oaks and hickories of the pine belt will, in future 
years, again render this portion of Arkansas attractive to the 
commercial lumljerer. 

Perhaps sufficient has already been said respecting the cy- 
press. Little mor(5 may be added than to say that scarcely 
have the quantities of that timber which have been taken 
from the swamps of this region sensibly diminished its area. 
It is found from the Missouri line southward in abandoned 
channels of the St. Francis and other lesser streams and in 
the great swamps which are scattered throughout these wet 
lowlands generally. It penetrates some distance \vithin the 
pahx?ozoic area of the northwest portion of the State, along 
the greater water courses, but apparently reaches its maxi- 
mum development in the White, St. Francis and Arkansas 
River bottoms. 

The cypress is difficult of a(*cess in the larger swamps and 
the su()plies for shingle and other uses have been obtained 
chiefly along their margiiL«<. The tree is one of eompara- 



tivoly rapid 2T</Wth siiid atl<*i>tioii to the laws of fc>nMr%' trffl 
rendcT forevt^ vahiabk* 21 stimI pint ion of ptL-^teni Ark.in>;is 
ui4<»ful for no otkMT piirp«>s<'. The spcn-it-^ is a liirJit lovins: 
tree, that i»^ to nav, the ennvii niu:rt have tin* full fonv of the 
liirbt and beat of the* S4iii. No matter then how s<»ml>er the 
shadow?* that eii^hriiw it> tniuk it will thrive. 13^' iwte stand- 
ing on the bi«rher porti<^is of the face irf Crowhn's Ridi^t* 
whence a streteh of country full sixty miles in widtli may l>e 
commanded, the cy|>re5<*< jxitches aiKl zones n>iiy Ik» ejisily di>- 
tin*4iji**hed aj* dark *n*een islets or even U'lts whieb tower far 
above the Hunotmdin^f fores^ts. Tb<* siw attained is often 
very *rreat occasional si>eifhnenH havinir l>een iH)ted by the 
writer mer ^wrven feet in diameter. Aside fnnn the manu- 
fai-ture of »hin«rl<*f^ the chief use to which the luinbiT is put 
irt in fence binldinir, f<yr jMwts, its power of n^sistame to the 
action of water IwHng very irreat. 

The tree of present chief value in eastern Arkansas is the 
white oak — Quert-us alba. It attains a v<»ry lifreat size on 
Crowley's Kid<re and is, l>eyond question, the lararest tree 
there growinsr. It extends, also, into the bottom lands of 
the Anguille and (.'ache Rivers, on the west. On the east of 
the ndge, in th*^ bottom land of the lower St. Fnineis com- 
paratively little white oak occurs, it being there replaced by 
the '"over cup" and '*cow oak" — Qiiercus lyrata and QuetTtuf 
jnicheauxii — t<igether with other less useful forms. Many 
specimens occur one hundred and thirty to one hundred and 
forty feet in height and five to six feet in diamet<M-. It once 
constituted the glory of the eastern forest but the richest 
areas have been thrice cut over and the most of this valuable 
timber is gone. The use to which this timber is put is 
chiefly in the maimfacture of staves for whiskey and alcohol 
barrels, and iorexj)ort, nmch of the pnnluct being made into 
barrels, which ar<» then ''knocked down" and shipped to 
Europe. Their use abroad is understood to be for wine 
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nTid spirit barrels, the close and fine toxturo of the wood ren- 
<lering it au ejspecial favorite for tbis purp<xsc. Larjr? quan- 
tities of culled wood of the white oak iroes intt) \Kivk nnd oil 
1)jirrels, thouirh the timber of the cow oak i^ rapidly eoinin<j 
into fa vol* for tiiis parjx)se. The complete fell in;? of this 
valuable species is now a question of a very short ti^ie aiKi 
the closeness with the timbei-er cuts leaves, M'hen cH)upled 
Avith the extremely slow growth of the tree, little hope that 
n second growth will heconw^ available. It Is felled with a 
"wanton hand, a coinp.iratively small portion of the tree is 
^itiliztxl — the hark not all — the balance allowed tt* decay. 
*Stave mills and factories, for both rough and finisht^d pro- 
ducts, are found at int<*rvals of a few miles (mly, nlong the 
railroads and away from them, of which the total annual out- 
put of staves must run into the millicms in numbers* 

A very hirge and l)eautiful tree of eastern Arkansas is 
the sweet gunu or Ltquidamber Mjiracijlua^ whfch al>ounds 
throughout the low country. Occasional i^pecimens were 
noted in the St. Francis bottoms, the diameter of which ex- 
<'eeded six feet, while in Craighead C<mnty, trees of five feet 
diameter were common. This species is probably the most 
beautiful of the native forest trees of the south. The five- 
pointed, star-like, leaves, <*row^ding the. branches and stems, 
ev(»n to within a few feet of the ground, render its dense foli- 
•ige of dark green color, which trembles in the breezes some- 
what nfter the numner of the i)oplar <n* aspen, peculiarly 
attractive. The branches of the younger forms are M-inged 
after the likeness of the winged elm, but with broader and 
somewhat thicker ala\ Its wood w ill sometime become val- 
uable* tlumgh the degree to which it warps or twists in dry- 
ing renders it unfit for very many purposes to which its 
texture admirably adapts it. It is, however, largely used 
for heavy timbers in barn and house construction, and by 
manufacturers jis w veneer, a large portion of the so-called 
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mahogany furniture hein^r made from tliis.sj>e(ies. The wood 
takes a hiirb polish and maintain!!^ well its pi>siti(m as a rival 
to cherry. 

Two species of forest tret*s, one irf <rreat economic value the 
other of none, incur on Crowley's Kid<re and one of them is 
found nowhere else in the State. These are the so-called 
'"yellow po[)lar" — Ltnodendron (uHjn/era — and the Ameri- 
can l>cech — Faffus fenniginea. The first, tlie tulip tree, 
occurs throufifhout Crowley's Ridges alon<r its hasi» on either 
side. Xotwithstandinir that immense quantities have been 
removed and sold in northern n^arkets under the name of 
''poplar'' and "yellow poplar" immense (juantities are still 
?+tandinir, especially in siu'tions somewhat removed from the 
railroads. It is a noble tree, often one hundred feet high 
and with its great trunk extending, frecjuently with slight 
variation in diameter and devoid of branches, for forty to 
sixty feet, is peculiarly valuable for many economic uses. 1 
do not know how or why the tulip tree came to l)e called a 
poplar. It is one of the Magnobace^, while the poplar pro- 
per belongs to the Saltcacece — two families botanically far 
removed and utterly unlike. But l>y the name of "poplar'" 
it has long been knowni in eastern Arkansas and will so be 
known, probably, so long as sufficiently abundant to attra<»t 
attention. 

The beech, of which no use is nuide (»xccpt for firewood, is 
found on both slopes of Crowley's Ridge and occasionally, 
thoiijrh sparingly, on its summit. It attains wonderful pro- 
pfjrtioiis equal to those attained by the same species in south- 
em New England and central New York, though this area 
rtpp^virs to be quite the limit of its southern distribution in 
the siMiUiwest. A peculiar feature of very many of the larger 
tribes of this form is that all are hoUow^ or if not hollow th(» 
heart la dead. Whether this be characteristic also, of the 
lipmc^ as it occurs in New England and New York the 
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rec'oTlectioiis of ray IiovIkmkI days are l-oo iudcfiiiik* to 1»e cer- 
tain. 

These «^aeral notes ^xeve followed by a rcijist(*r of tJie spe- 
<*ies obsened in wiii(^ were given notes on ^v/a\ almndan( cs 
<listrihution, vjiriations and other facts of observation. The 
totjil uunibcr of species oti which data were o1>taiiied were 
iihout eighty, the (mks being the most hnpoi'tant ecxinoniic- 
4illy. The botanical relations of the area need a thorough 
lifting and pixwiise a rich field to, whoever shall undertake 
the study. 



ON THE GEOLOGY OF EASTERN ARKANSAS- 

RV PROF. R. KU.SWORTH CAI.I^ 
(Abstract.) 

This paper wai?i a CK)i\tinuation and extension of the oiie 
presented at the meeting of 1888, and like it was based on 
the field work doue under the auspices of the Arkansas Geo- 
logical survey. The area studied Wius much more extensive 
than that rei)orted on in the precfuding year. 

The general region examined is all that jiortion of the 
State which lies east of the St, Louis, Iron Mountain and 
Southern Railroad and U(nth of the Arkansas River. The 
region particularly examined extends from Helena north to 
the Missouri State line, included a particular study of the 
ircoh>gical formations seen in Crowley's Ridge and sought to 
<'onnect these terranes with those of similar age in other por- 
tnms of the State. The more obvious facts gleaned during 
the field investigations are the following; 

The eastern half of the State of Arkansas is includ(»d within 
an area which, until comparatively recent geological time, 
was entirely submerged under a northward extension of the 
(rulf of Mexico. Reaching away southwestward from near 
the mouth of the Ohio River, in a nearly direct line, this old 
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;rulf found a western limit at the palaeozoic enearpnient which 
is approxiniaU»lyr if not exactly, indicated in the stiite of Ar- 
kansas hy the railway line almve named. From Newport 
Houthwards to near Little UiK'k, the stratii composing the oldest 
>*crieH of tertiary rocks — to which series the suhjaccut strata 
throughout this area lielong — lie uncomformahly upon carbon- 
iferous shales and sandstones. At and about IJttle Rock these 
same strata lie in direct relation to slates of ^wssibly similar 
geologic age and also to crystalline rocks of uncertain age. 
South westward from the capital of the State to near Arkadel- 
phia and (mwards to the State line near Texarkana the strata 
li(» comft)rmably upon rm^ks of cretaceous age. So gradual is 
the change in the macroscopic and lithologic characters of 
the rocks aUmg the Ouachita at Arkadelphia that the line 
of demarkation between the cretaceous and tertiary cannot 
possibly be drawn. Here, if anywhere in the State, is to be 
seen absolute conformity both in stratigraphic and chronologic 
sequence. 

No effort has been made herein to correlate the various sub- 
divisions of the tertiary in this State with the divisions rec- 
ognized by other observers. Such correlation would be pre- 
mature, and would be authentic only after very extended and 
careful observations on the whole tertiary area of the State, 
while as above noted our oKservations have been s(miewhat 
limit(»d in respect to area. It nuist suffice to say that the 
study made shows that the tertiary s<n*ies included within the 
sco])e of this report belong to the eo-lignitic of recent writers 
and that possibly the flacksonian group, now considered to 
attain its most northern extension at Helena, in Phillips 
County, outcrops in the southwestern portion of Clay County, 
that is, must be extended northward more than one hundred 
and forty miles. 

One other general conclusion is here deserving of mention, 
viz: Whatever distinctions or divisions are, in the future. 
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to hv re(M)i>fnizod within t!iis jire.-i must bo based upon strati- 
srraphic and petrosfraphie rathor than upon pahijoiitolosric 
data. The paucity of fossil remains iu all fossiliferous divis- 
ions, except in that which is tentatively, herein, dencmiinated 
the Ostrea bed, and the absolute dearth (»f such remains in 
most of the strata litholo^ieally recoirnized as Eocene tertiary 
precludes a classification based upon their fauual contents. As 
hivs been above indicated the fa( ies of the fauna which has 
been collecti^d and studied appears to necessitate the correla- 
tion of the lowest beds with the Claibornian. 

To sum up the stratiofraphic or geologic history of Clrovv- 
ley's Kidire and with it that of the re<rion of which it forms a 
considerable top(\irraphic feature it may be said that the ridge 
is the remains of a former extensive plateau, the western limit 
of which was the paheozoic scarp of middle Arkansas, as 
noted above. That erosion occurred from the west, by the 
waters which arc now represented bj^ the White River and 
other streams, to'which, nearly at the northern boundary of 
the State, the Mississippi added enormous volumes of water, 
either continuously or periodicially. These did their work so 
completely that the whole of the country between Crowley's 
Ridge and the paheozoic rocks on the west has been lowered 
und carried away except where a few unimportant secondary 
ridges, such as that at Augusta, in Woodruff County, remain 
to bear witness to the past former height of the whole coun- 
try. To the eastward the Mississippi was engaged likewise 
in the work of destruction and denudation, ploughing out an 
immense trough to which the present Mississippi bed is but 
the merest pigmy. But while it dug its valley wider it also 
dug it deeper. Xor has the refilling which for centuries has 
been occurring yet brought the eastern level up to that west 
of Crowley's Ridge. During the progress of denudation, tlie 
whole southern basin of the Mississippi was slowly sinking, 
the gulf traveled northwards, until Crowley's Ridge became 



ontiroly KfinuT^cd while thw^ kiU laden waters ^^-hicfo <*jinir? 
»»l()wly ttowiiiir from thenovth (le|)().si.ted their Uirdeiis :i» tluj- 
<^rejit hLiiiket <rf Icess the n^niiinis <>f whieb eaps it tUorouirh-^ 
♦Hit iMrarly its entire leii^fth. Then came the tiiiM* tvf eonti- 
iicntal n^uTtn'ti<M> .siaee which i>eri(ids the rivci's^aiid their 
trihivtarj' creeksf aiKl Immks aided by frost, wiiul aixl raiiu 
have reeonwueiwed the woi-k i4 destriietioiu the task, of thir 
removal of CrowlejV Rid<re. 

The surface soils of the re^jiou are rtnisrhh' divisible into 
two ortou{)s, eju'h oiie of which n^tiintaiik^ well its chief fea- 
tures in all sectioiv*. To the east of therid<i:eand in the val- 
ley of the I> Aniruille the surface soil is a rich black loani^ 
such as is usually fiKiiul (mi lands subject to ovei-flow and 
which may stand as the tyjM? of the fii-st ,«n*<>ui>. Th<^ culti- 
vable soils in tlM^ St. Fran(cis-Mississi|>|>i l>ottoms are deeper 
and richer than any other locality, \mt they are limited to, 
comparatively {^peaking^, small aretis aiKi thest? are ridu^e-Iike 
in their distrilmtion. In the I> Anofuille bottom the area of 
hhick loamy soil is not only a minimum but is also leas in 
depth, rarely exceeding two or three feet at most. This 
group of soils on both sides of the ridge is remarkably pro- 
ductive, but, since they an^ in both sections underlaid — gener- 
ally on the wi'st but only locally soon the east of the ridge — 
with a limonitic clay (U- '* buckshot"' bardpan which in many 
places comes (fuite to the sm-face they have a defective drain- 
a^-e. While these lai>ds i)roduce abundantly certain cereals, 
i^uch as oats and Ic^s abundantly com, they give but light 
yields of the staple of the region which in common with all 
the south is cotton. The yield of this product is usually 
about one-half bale to the acre. 

The ridge soils are the type of group two and are the least 
adapted for cultivation profitably. The}' are usually light 
colored, reddish or yellow predominating, and always more 
or less sandy, though in many loi'alities they are stiff with 
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almncluiit day. Wherever the native dense grasses or othm* 
ve<retati()ii is removod the soils wash badly and sin-e the 
slopes of the vxdj^c are precipitous soon very liirsre <^uUies are 
formed, whieh in time ffvow into extensive ravines or even 
deep canon-like enibayments. Nevertheless these soils yield 
a fair return to careful huslmndry, but are liable to speedy 
<»xhanstion, a condition due to the i^enerally prevalent method 
of farniinir, a method which does not contemplate rotation of 
i'rops as one of its leadinir principles. These soils will prove 
permanently valuable only throuirh the irreatest. care and a 
t'omplete chaniure in the methods of culture now in vogue. 

To the second group of soils belong, also, all those hinds 
which lie along the slopes of the ridge, on both sides, the 
western of which are, however, by far the most extensive. 
These soils are the products of erosion and are largely com- 
posed of the l(x*ssian clays which cap the ridge. They are 
generally mingled with much sand and occasional pebbles 
from the generally distributed orange sands. They are gen- 
erally deficient in lime, though this deficiency could be easily 
remedied by the use of the extensive beds of calcareous 
marls which are found in some portions of the eastern part 
of the Stat€, notably in St. Francis County. 

With a view to the determination of the value of certain 
of these soils for agricultural purposes' the chemist of the sur- 
vey, Dr. R. N. Brackett, has made such analyses as are usual 
in determining the actual value as far as this can be decided 
by the chemical study of the soil. A chemical analysis in 
itself, however, does not represent a verdict definitive of the 
value of a soil for farming purposes. Soils are very complex, 
the major portions of the elements entering into their con- 
stitution are very small in quantities, and their fertility is 
dependent somewhat on the rate and completeness of the de- 
composition to which the mineral elements are subject. The 
analysis then decides nothing as to its agricultural value save 
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within rather narrow limits. Hut it may ih^ciile (a) tho afi- 
Houce erf some important olomcMit or (b) the presenrc of some 
clement deleterious to phmt in'o^vtb. Analysis of the* soils^ 
of the ni^ion, ft may l>e said ^arenerally, sliow that its cultiva- 
ble area is composed of a soil eoiitaiiiinir plant food in fair 
abundance and in a tolerably solul)le conditicMi; that its 
chief deficiency is lime and available phosphoric acid ; that 
the ridcc soils ai-e easily tilled and tlirifty when new but pos- 
sess little dunibility; that, for the future as now, t!ie best 
farminiif lands will be thos<» that lie alonir the 2:<^ntle slopes 
of the ridge. In this brief estim:ite, of course, the ric!i allu- 
vium (rf the overflowed re;i^ons is not considered, for from the 
presence i>f abundant deconi;)osin«r and decomposed oriifanic 
matter, as well as because of constant additions (rf tine soil 
from other rearions, this (|u:ility (rf land is always fertile and 
easily tillable. 

There are no economic products o( a distinctively ijreolooit^ 
character to be found in northeastiM'n Arkinsas. There are 
no ores nor are thore any de;>o^its of coil. Its abundant li^f- 
nite is unavailable f(n' fuel, first, b:»*au>» it is a rather poor 
variety of brown I lignite, with mu li liyirt'os 'opic moisture and 
comparatively little volatile mitter and a minimum of fixed 
carbon, and second, because its strati ufraphic reflations to over- 
lyiii": and underlyin;ir soft clays are such as to render its min- 
ing difficult and expensive. 



BEGGIATOA ALBA AND THE DYING OF FISH IN 

IOWA. 

r.V PKOF. I.. H. PAMMKf.. 

{Af>strtut ) 

The secretary of tlie Sttite Hoard of Health found fish dying 
in great numbers at Tnma City, Marshalltown and Des 
Moines. The odor after the removal of ice was very distrust- 
ing, partly due to the decomposition of dead fi-^h and other 
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organic matter coataiii.'d in the wator, hut also to the growth 
of a miero-iirgaiiism. The* water below the glucose and 
st irch works at the ahove phices contained hirgc quantities 
of a greyish gehitinous sulistance. In microscopical exaiuin- 
iition this was found to contain large numbers of putrefactive 
bacteria, but especially common wa»s Beggiatoa alha^ which 
is not uncommon on the dead filaments of algm and other de- 
caying organic matter in water. The odor of hydrogen sul- 
phide was very pronounced in the fresh material. After the 
heavy rains in June the gelatinous masses were washed away 
and caused little trouble for the rest of the season.' 



SOME FUNGOUS DISEASES OF FRUIT TREES IN 

IOWA, 

HY PKOF. I„ H, PAMMKl. 

{Abstract.) 

LEAF HLIGinr OV THE PEAK. ENTOMOSPOUIirM MACULATUM LEV. 

Last summer while investigating a cotton disease in Texjis, 
Mr. K. 1). Blackshaw called my attention to a disease among 
some of his Le Conte pear trees. This was in the latter part 
of June, the leaves were falling rapidly and of some all had 
fallen. Since then new leaves and flowers have heen pro- 
duced. On returning to Ames I found that many of the 
seedling pear trees in the orchard were affected in a similar 
way. The disease was espe;'ially had in the nursery. With 
the exception of some of the Chines? pears every variety in 
the orchaixl suffered nuu'e or less. 

Nearly all of the young trees set out hy Captain Speer in 
tlie experimental orchard of the experimental station lost 
most of their foliage prematurely, regardless of variety. The 



I'^'Jy. for an extended atconni. For an account of the 1'fe hKrory, Zoot. *'Dic Spaltpiize,*' 1884, p. 
- <: l>e Bary, »»Vorlisijngcn ahrr Bacterien." Kn^lsh transition Girnsey and Barour, p. yi \ 
Fluvjee Mikro-or^jan'smen, p, 30**, Warming* Om nogl-i vcd; Danmarks Kcptcr Icoendc; Bacteri< r 
in V.dcnsk N'cddel l^er rr:i d. N:<njrhsi. Forcninc. Copenhagen, 1875; Farlow Maiine Aljac oi 
New F.ngland, p. 28 and p. 32; Colin, B^ira^e, I Hcfl 3, p. 157, etc., etc. 
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disease i^ \videj*|>rend in both Europe and AnienVa/ In 
Iowa it has l>een known for some time as Dr. Ilalst^ writes 
nie, and occurs in different |)arts of the St'itc. Mr. IWaeh 
scMit some «r<><>d material from Atlantic. In this alistract I 
cannot enter into the devch)pment of the funirus and its life 
history nor is it necessary as that is freely g-iven by authors 
<*ited in foot-notes. The spores, however, seem to vary con- 
sidenibly. Mr. Kelsey, a special student in the laboratory, 
found that a good many leaves were uniformly brown, and 
that such leaves had an abundance of black pustules indeiKMi- 
dent of the spots, and in these the spores wei*e larger and 
much letter developed than in the pustules found in the 
spots. The disease is known to <K-cur on stneral si>ecies of 
Pf/n(Sy (cf/donta^ mespilui^)^ and on a closely related genus 
CatoneaHter, It is quite troublesome at times on the fruit 
of the quince and pear. It also occurs on the apple (Pi/run 
malus)^ but is not connncni. Among a row of seedling pear 
trees in the college nurseiT a few apple tree seedlings had 
aecidently gotten in the leaves of these and they were also 
affected, though the fungus was found on no other trees on the 
grounds. Exi>erinients with fungicides have not Injen nnide 
on the grounds, but Galloway^ has recenth' shown that the 
application of fungicides at the proper time has proved l>ene- 
fieial. 



A CHERRY DISEASE. 

BY PROF. L. H. PAMMEL. 

{Ahstraci.) 

The past season has been i\ very severe one on a good many 
of our cheriy trees in the experimental orchards at Ames. 
Several kinds of parasitic fungi have been especially common. 

: — New York; Arthur, Report New York Agricultural Experiment Station, 1884 p m. and 
1885, p. 276. lllinoU. F. S. Karl, Prairie Fanner Feb. la, 1887. New Jersey; Byron D. Halsied. 
Rural New Yorker. Georgia, New Jersey; R T. Galloway, Report the Chief of the Se lion ot 
Vcgctabk Pathology, 1888, p. 357. Europe; Sorauer, Pflanxen Krau Kheitcn, Second F.d lion. 
Vol. 11, p. yji. Frank. Die Krau Rheiten der Pflanzen, Vol. II, p. SQo- 

3 — Experiments in the treatment of Pear I^eaf Blight and the Apple Powdery Mildew, C'.rCul»r 
No. 8, United States Department of Agriculture, Division ol Vegetable Pathology. 
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The *' Powdery Mildew," PodoftpJtaera oxyavantha*^ has ]>eeii 
veiT destructive to nnmy of the seedliiiirs and the leaves of 
the youiiir terminal shoots of nearly every variety of eulti- 
vat<»d <'herrv on the jrround suffered liadly. Hut far more 
troublesome than the '* Powdery Mildew," is the '* Imperfeet 
fun<»us," CyJviflrof^j.orium jmdi Kai*st. Like the pear dis- 
ease the K-aves fall prematurely, which must very materially 
lesson the amcmnt <if starch stored away for future ^rrowth 
unJ dcvelo;)mcnt and a diminished crop of fruit may he ex- 
pected. I cannot here "five a list of the munerous varieties 
which suffer from it and those which do not. It will he suf- 
fi ieut to state that a lar^re number of varieties on the grounds 
lost their toliajfe by the middle of Auijust, while withers lost 
only a small proportion. Scarcely a variety is wholly exempt. 
The mahaleb had the best foliage, being attacked only to a 
slight degree and usually only (»n the lower leaves by this 
fungus, while it was entirely free from PodoHphvera oxya* 
einUhoe, The disease is very wide spread in this country, 
while in Kurope it appears to cause little trouble judging 
from the meager account found in European works. Prof. 
Kudd informs me he has been familiar with it for many years 
and has noticed it especially tnmblesome on the Early Rich- 
mond, Mr. Heach found it on the mahtileb at Atlantic, while 
Mr. J. S. Harris reports it from L:i Crescent, Minn. Mr. 
Ellis* has distributed it from New Jersey. Prof. Arthur 5 
found it very troublesome in New York and in his report has 
given quite a full account of it. Kellerman'^ has distributed it 
from Kentucky. Mr. T. T. Lyon^ finds it occurs on the follow- 
ing hosts; PrunuH domeMit^a^ P. padus^ P, cerasus^ P. amert- 
cana^ P. armeniaca, P. persica^ P. serotina. At Ames it 
has been found most conmionly on the cultivated cherry. Mr. 
Morris, a special student at the laboratory, found it on the 

4— North American Fungi, Series 11. Cent. XXIII, No. 9i8i. 

5 — New York AKncultural Kxperiment Station, i886« p. 793. and 1887, pp {47. jjo. 

'—North American Funxi. No. 1151. 

7— Michigan Horticuhur hi. Vol 1, i836, p. 134. 
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npriiot, though only on a few leave?*. Little seems to have 
been written about this fuiiiru"^. Prof. Arthur srave eonsitl- 
erable attention to it but it was fii-st des('ri!>ed by Kai^ten, * 
])ut I find few European references. Prof. Pei*k^ deserilied 
the fungus as Sep for id mriAina, Some speeiniens of thi* 
Iowa fun«rus were sent to ilr. Ellis who writes that he eoni- 
pared rt with Karsten's Cijlindm^poHum path' with which it 
agrees and that 1<)'J!> of his distribution is apparently the same 
thing. The specimens on plum collected by Aithur are cer- 
tainly like the form on cherry only our specimens seem to lie 
a little more vigorous. Arthur'^ considei-s Septoria pruni 
Ellis, to Ik* a synonym of 8. revasimi. They are certainly 
much alike and I think it is safer to refer these Septoinfr to 
Cylindrosporium padi Karst. 

The fungus may lie briefly cliaractenzed as follows: Dull 
or red spots make their appearance on the upper surface of 
the leaves in June and July, later these liecome brownish, 
and on examination of the under surface of the leaf a yellow- 
ish pustule is readily distinguished. When matm-e, the epi- 
dermal cells l)ecome mpturc^d and a large number of colorless 
one-celled spores issue. The spores are borne on colorless 
vertical threads, and usually collect in whitish pat<'hes near 
the pustule. It is easily recognized by this ehar.icter. 

Prof. Arthur considers this fungus to l>e connected with an 
ascosporic fonn, which he has not named. A more detailed 
account of this stage w as given in his ^>ixth Report. The 
conidia do not germinate readily, several media were tried 
but all proved unsuccessful. The leaves on the tenninal 
shoots are usually affected worse than any of t!ie others. In 
mahaleb the lower leaves on lateral branches are spotted and 
diseased. 



8— Kar*ten, Syni. Myc, Fcrm XV p. i<;o. Sa xardo. Syilo^c, Funijo-u n III. p. ?t8, Sorm r, 
Prtan/ n Ki;iu Khcuen, Second Kdiiion..VoI. II, p 424 Koume^uere, Fungi K-uropaci prc-ipa: 
O.iir I xsicafi" K'*v<i- Mycolognue, i838, p. 15. 

q — ■Tweniy-Ninth Report New Vork Siaic Mu-cum of Natunil H'story, p. 48. 

10 — I-''C. c:t , iS8^, p. .'97. 
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NEMATOCYSTS. 

BV PROF. C. C. NUTTING, M. S. 
fAi>straci) 

Ncinatot'ysts or onidocell.s or 'Stiiiirini? cells'' as thoy have 
been variously called, are found in many Coslenterates and 
sonic Plauartans, 

Three types occur in Hf/dra'^ namely: First, small pear- 
shaped; seccmd, small oval with long thread; third, flask- 
shaped with barhs, the latter ocenring also in MiUepora and 
known as the hydroid type. 

In Physalia arethnsa they arc found in bead-like purple 
bodies which are arranged along the locomotor tentacles and 
curled around them when retracted. These tentacles are 
homologous with the *' flighting Ilydrm'' of Ilydromedusa:. 
The nematocysts are lound, purple and project a crimped 
thread. 

Very complicated nematoeysts occur in certain corals, nota- 
bly hopliyllia dtpsacta where they are found packed along one 
side of tentacles which protrude from the mouth of the coral. 
These large and complicated nematocysts were described and 
c»xperiments and observations regarding them related. 

The use of these cells was discussed, and the testimony' of 
Agassiz, Dana, Tarr and Gosse to the fact that the thread 
penetrated the substances attacked, was given. 

The testimony of Lewes and observations of the author were 
given in opposition to the views of those who upheld that 
penetration was necessary to ettective use of nematocysts. 
The author stated that the nematocysts of Physalia could act 
or at least produce irritation long after they had been com- 
pletely dried and presumably incapable of projecting their 
threads. 

[Pkoc. I. A. S., 1887-,.] y, I March 10. 1889.J 
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The author held that *' water fle.u*" wlieii eoiiiiiiir lii ^«>n- 
tact with the tentacles of Hylrfr were >v.»lcIom kiUed or even 
paralyzed for any leiiirth of thiie and t!uit t!iey often acted 
in the »anie way when touelied hy any unfamiliar ohj^H't. 
The difficulty of provoking' a dis**har:re of neniat<K-ysts liy 
meehanieal stimulus was mentioned and experiments^ and 
observations on livintr eorals* related. 

The author denied t!iat thi* threacU W(»re j>rojeet<Hl with 
li«fhtning'-like rapidity, a.s stated hy A'/assiz and others. 

The manner of [)rojeetion was diseussi)d at S4mie lenirth, 
and it wan considered probable t!iat it was by partial ever- 
sion. 

The nie<*hanism of these cells was touchtxi ui>on as ofTeriiiir 
interesting^ mechanical problems not yet s(»lved. 

The nematocysts are tlum^ht to ori<:^inate in the nu<*leus 
of ectodermal cells, and the author thouirht that several some*- 
times originated in one cell. 

The apparent absence of nemat<K*\'sts in Gorgonrla* w:us 
announced and the systematic impcn'tanee of this fact insisted 
upon. 

(The paper was illustrated by sket<*hes by the author.) 



THE FERNS OF MUSCATINE COUNTY, IOWA. 

IJV. PROF. F, M. WITTKR. 
\A6rtract.) 

The following ferns have been noted or collected by me in 
Muscatine County, They are in<»luded in thirt<>en genera 
and twenty species : 

Adiantum pedalum^ Aspidinm achrosticoidesy Aspidium gold- 
ianum^'^ Aspidium thelypteru^ Aspidinm spinulosmn, Asple- 
nium felix-fceminaj Asplenium angvstifolium^ Asplenium the- 

* The correctneM of this determination b somewhat quesit ion able. — Kuitoh. 
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Jf/pteroidefty Botri/cliiam vtrfftnicumj Camj)tosorus rhizopht/lhs, 
Ci/stopteris hulbifera^ CystopteinH froffilvt, Onoclea HenHihiHs^ 
Osmunda claytoniana^ Osmunda ctnnatnomea, P/tegopferis 
hexagonopteroy Pohjpodium vulgare^ Pfens arjinh'ua, Pellrra 
airojmrpureiu Woodsia obtnaa. 



PEARL BEARING UNIOS. 

HY PROF. F. M. WITTFR. 
(No Abstract.) 



NOTES ON A FOSSIL WOOD FROM THE KEOKUK 
LIMESTONE, KEOKUK. IOWA. 

BV PROF. C. H. GORDON. 
( A fist r act.) 

Some years i^iiice a portion of supposed fossil wood was oh- 
taiiied from an eighteen inch limestone layer about six or 
eiiifht feet below the Geode bed. It was secured by Mr. S. 
J. Wallace and placed in the ro(mis of the Keokuk Library 
Association. A brief mention was made of it in a letter to 
the editors of the American Journal of Science and ArLs^ as 
noted in the May issue of 1878. 

It consists of a "section about three feet long, one end of 
which disappears in the bank and the other apparently taken 
oft* in quarrying years before. It is flattened into a thin 
coaly layer one-sixteenth to one-sixth of an inch thick and 
twelve inches across, and seems to be separated by [)ressure 
into two parts apparently not quite on the same phine." The 
flattened layer of carbonaceous matter has hirgely disappeared 
though enough remains to show its nature, and the cast of the 
woody fiber in the limestone is well marked. 

At one place a leaf scar is quite clearly defined and at 
others small transverse ridges probably due to pressure. It 

[Pkoc. I. A. S., 1887-9I 97 . (March lo, 1890 J 
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shows coarsely the costatc structure of Sigillaria, The ar- 
rangement of the areoles cannot be made out though proba- 
bly disUmt and not continuous. As stated by Lesquereux the 
decorticated layers are of little if any specific value, but the 
fact that, so far as we can learn, this formation h is thus far 
proven destitute of land plants gives this example peculiar 
interest and on this account a name may prove serviceable. 
We therefore designate it Sigillaria wallacii^ in honor of its 
finder. 

GEOLOGICAL IIOWZOX AND LOCALITY. 

From the Keokuk limestone six or eight feet below th(» 
base of the Geode bed ; found in the bluff Just below the Keo- 
kuk and Des Moines depot, Keokuk, Iowa. 



ON THE KEOKUK BEDS AND THEIR CONTAINED 
FOSSILS IN THE VICINITY OF KEOKUK, IOWA. 

BY PROF. C. H. GORDON. 
{Abstract.) 

AREA AND THICKNESS. 

Outside the region eovered by this paper, the most notable 
exposure of this formation oeeurs at Crawfordsville, Indiana, 
where its thickness is said to be two hundred and eighty feet. ' 

South of the Iowa line, exposures occur along the Missis- 
sippi in limited areas, and southwestward in Missouri, yield- 
ing most of the lead mined in that region. 

At Keokuk it consists of two well defin(»d divisions — the 
lower or Calcareous and the upper or Geode division. The 
Calcareous division consists of forty to sixty feet of limestone 
in varying layers, with clay or shale partings one to six 
inches thick. About the middle of this division occurs a 
pure massive layer termed the "white ledge" which furnished 

X — American Geologist, Vol. II, p. 4<7. 
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the fcitone for tho noted Morni(»n temple at Nuuvoo. Some of 
these hiycrs abound in ehert. 

The upper division or Gcode bed consists principally of 
ar<rillaceous shale through which the geodes are more or less 
thickly disseminated. Below it is more calcareous amd con- 
tains the largest geodes. 

II. UKODE BED. 

11. Fine, blue sandy layer. Rarely found. Seven- 
teen species. Poteriocrtnidce. liatocHnus la- 
giinculus Hall 5 inches 

10. Soft gritty shale that decomposes readily. Filled 
with geodes from size of marble to four Inches 
in diameter 15 feet 

1>. Shale, more calcareous. Geodes larger ; occasional 

bands of limestone 20 feet 

I. CALCAREOUS DIVISION. 

^<. Limestone, hard in thin variable layers 2 feet 

7. Shale, argillaceous 2 feet 

G. Limestone; layers thin and cherty below. Dory- 
n'inus bed nt top containing Z). tm/tstssippzenftts 
Roemer; Batocrinns nashvtllce Troost; B. 
htturbinahiA Hall ; AgaricocHnus wortheni Hall ; 
Barryrrinus tnmidus Hall : Archimedes oweni- 

ana Hall ; and other forms '5 feet 

5. Blue, sub-crystjillinc limestone in layers six to 
twelve inches thick alternating with similar 
layers of shale. Shell bed; notably Spirifer 
keokukYixiW'^ OrthiskeokukW\i\\\ and fish teeth. 
The ui)per part is termed the upper fish bed. . \) feet 
4. Limestone, massive, white, sub-crystalline. Oc- 
casional fish teeth and spines. Termed the 

white ledge 4 feet 

vi. Shale, hurd, calcareous, approaching a rotten 
limestone. Occasional bands of chert. Pock- 
ets of calcite. Actirwcrinus^ Agaricocrinus^ 
Bartydnnus magvtter Hall. The layer con- 
taining crinoids is not persistent. It occurs in 
the upper part and usually associated with reni- 
form or lenticular masses of chert; called the 
ruly holy bed (> feet 
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2. Blue or dral), sulxTystalliiie limp.stoiie, massive. 
Good quany rock. Lower crinoid h«d above. 
Agarif'cxrinus with shallow coneavity. A, 
with sixteen arms. AcHnocinnns pernodosus 
Hall. St* ms and plates of Evcladoa'tmts below. 
Fish remains ! 3 feet 

1 . Limestone in thin layers. Chert}'. Lower fish bed. 
Pladjceras fissurella Hal I. Platycerati eqiii- 
eatera Hall (> feet 

No. 1 is but partially exposed lure, its full thickness pro- 

bablj' asTiUrreoratinfi: twenty feet. 

COKKELATION. 

The uppermost layer, Xo. 11, was discovered at a simple 
locality by Mr. L. A. Cox. In its litholosfical character as 
well as its fossil remains, it very much resembles the crinoid 
l)eds of Crawfordsville. The most common forms in the cal- 
careous division at Keokuk ar3 wantin<r at Crawfordsville. 
We are disposed to consider the lower part of those beds con- 
sisting of twenty-five feet of shale as the equivalent of the 
goedo bed at Keokuk. 

FOSSILS. 

The crinoids, the most prominent form, though not the 
most numerous. One-half the Keokuk forms appear at K**o- 
kuk and about one-fourth at Crawfordsville. 

Brachipods numerous, Spin/era and P}'oducttdce predomi- 
nating. Most interesting collections of crinoids made by Mr. 
L. A. Cox and Mr. \. K. IJurket. 



OBSERVATIONS ON THE KEOKUK SPECIES OF 
AGARICOCRINUS. 

RY PROF. C. H.GORDON. 
{Af»stra<t.\ 

Six species of Agaricocrtnns obtained from the Keokuk 
beds, of which three, viz: A, atnericanuJi Kcemer; A. 

IPkoc. I. A. S., 1887-9.] >oo f M an h 10, 1890.1 
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7rhifjieldt IhiU ; and ^1. xcorthem Hull, occur iit Keokuk. A. 
americanns unci A. worthent apparently well distinguished. 
The latter apparently the ruliniuation of this generic form 
which becomes extinct at the close of this period. 

A. aimricanus presents many differences of structure. Spe- 
cies sadly in need of revision. Forms before us have very 
shallow concavity not "deeply concave'' as defined by 
Wachsmuth and Springer;* allied to A, whitfieldi in having 
the secondary radial of one of the posterior rays unequally 
quadrangular, while the other has its upper acute angle trun- 
cated by one of the intcrradial plates. Arms regularly 
twelve in number. Found in the lower crinoid beds. 

Specimens of this subexcavatc form in collections of X. K. 
Hurkct, L. A. Cox and the writer. 

The sixteen armed form> of yl. ameiicamis present persist- 
ent characters that may bo sufficient to entitle them to more 
than varietal distinction. Arrangement of arms generally 
according to commcm i)lan. Basal concavity exceptionally 
deep, involving the wholc3 series of radials up to and par- 
tially including the secondary radials. Nearly all examples 
with sixteen arms d rivid from th^ lower crinoid beds, asso- 
ciated with the subexcavate form above noticed. 
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